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MOST WIOELY USED BY 

PROFESSIONALS... 







PRESTO High-Fidelity Turntables for Home Installations 





PRESTO T-2 

A crownintr achiovemcnl iii eiiKiiu-criii),' (Icsifjn Iht T-2 
two spctf] nnntel t>jVoTs supuvb hijrli-litlGlilJ" iiovfornittncc at 
modest c:o!<t. Its heavy. biiUuiccil aluminum l.uriil.iil>!c aiul 
vujrjjod flrivc systern (.'liininutc wow. Iliittei" ;nu] T'liiublc. Tlso 
ijvtei"chiui)rejiblc irllei" wliocls (li.Sfiifjiij^t.' in Ihe "off" positioTi 
to prevent flats. IIc;tvy-<!uty, 'l-i>oic' niotoi" irislirus acotiiMLo 
.s])oe(la. ShitH iiioeliii "Usm |>i>vmil.s qiiii.-l; clitmge from .^iiVii 
tn A?i isti.m. while tiibl^! is spiTiiiint,'. ("oliies enui))i)e<t with 
built-in :sl!'dlic disc. r.!i.)ii. :td:i))tcr. jiiKl rubber rcturil 
ni!it. On/;/ $S9..i/) 

PRESTO T-18AH 

Un(!oul)te<ilj- the Imost high-lirfelily turntable for home ust 
that money cjiu bu.v. Three si>eeds: i>reeision-nuide throujrh- 
out; wow. ftuttor itiwi rumble jire \'irtu:illy tion-existei^t- 
Kmploys 12", cast-aluminum turntable and constant-speed 
hysteresis motor. Spee^l soloclor li:is iivt.' i>o«i(ioiis: 45 ofT - 
.■JS',;, off 78. Oiilll S!-il-l>ll 

PRESTO T-ISA 

H;is all the features of the T-lSAM (above) except that it 
is equipped with a liGav_\'-diity. 4-pok.' inrluction motor. 



For over 20 yertrs, Presto transcription ttirntnbles have 
been the clioite of broadca.st-.station and sound -studio en- 
gineers. Today, more are in professional use than any 
other make. 

Now, Presto offers the audiophila thiree precision turn- 
tables for high-fidelity installations, incorporating many of 
the design features that have made our transcription turn- 
tables famou.s. See them at your local high-fidelity shop— or 
for full details and specifications, write for catalog to 
Dept. G-2. Presto Recording Corp., Paramus, N. J. 
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for Ultimate Fidelity 




*oij1s fundi no hon- 

solicKod, by rnosl 
recoonircd Icslirig 
crganhzations- 



No matter wha( your source of music 
— FM. your own rliscs, or tape— you 
will enjoy it at its best coming from 
Sherwood's complete tiome music center 
.. . most tionoretlof ttieniall I Slierwood 
luncrs for example . . . 

First to actii^w under One niicrovoll 
sensitivity (or 20 dO FM tiuieting in- 
creases station range to over ICO miles. 
Other important (eatiires include the 
new "Feather-Ray" tuning eye, auto- 
matic frequency control, flywheel tun- 
ing output level control and cattiode- 
follower output. 

Model S-JOOO FM-AM TiiliEr SI3S.50 riel 
Model S-3000 FM (only) Tuner S39.JO nel 

Fgf coint>lyt« &pDcirica[(ons. w^ltc Dcul. A-il 



ELECTRONIC L ASORATDRIES. INC. 

2802 West Cullom Auenuc, Chicago 18, Illinois 



The "complelc high hclolHy home music conler. 




Ifl .New Voril ^oa^ "Acct-nl Oft SounJ" with Skip 
WeslKlef. WBAI-fW, week ninhlfi, 9 P.M. 1(1 
Las Angeles, KRHM-FM, 10 P. W. 
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AUDIOCLINIC?? 



JOSEPH ClOVANELLI 



Do you know wKat 
frequency response 
really means? 



\'ou do know, of course, (hat it's a 
nica.fme of acoustical pclfoiinniicc 
—ail indicauon of \\ov>' liigli your 
lii-Fi leally is. Bin arc you on speak- 
ing icnns \\ith the "plus or minus 2 
(II)"' (hat goes with it? 

The frequency response of a tapi^ 
recorder teils you (he highest :in(l 
lowest sound frequencies that it s\ill 
reproduce well. And ihe "db ' refei - 
eiKC specKies "ho\\ welt.' This iiiea.s- 
(ire is based on the deeib(-l (dh) — a 
iii)i( vshleli eoiiespouds to the car's 
iii)ili(y to distinguish chaugi-s: in 
yiiind intensity. A ehaiigr of 1 dl.) is 
barely perceptible to an expert luider 
ideal conditions. 'J'lirce db i.s jnst 
ivotiecable under ordinary conditions. 

If machine has a response of 
-■1(1-15,000 cp.s (±2 db), i.be output 
u ill not vary more than a total of 4 
dh throughout this frequency range. 
This is very good pcvfonnance, 
iisii;iliy found only in |)i'ofessioniil 
i\ pc equipment. 

Magnetic lape, too, has its own 
frequency liniiiations. Cut in a good 
(ape (Iicse response limits are usually 
well beyond (be range of (he ma- 
( hine. However, not all (apes have 
exactly the same degree of response 
at all frequencies. For highest ft del - 
ily, tape respon.sc should be as nearly 
uniform as possible at all atidiblc fre- 
quencies, Audiotap': is especially fcr- 
inulated to give yon the balanced vk- 
ipoiise .so necessary fo)' true-to-life 
sound reproduction. 

If you're a serious tape fan, you'll 
be interested in "IIow to Vfake Clood 
Tape Recordings"' — a LOO-pagc book 
which gives yon all the answers. For 
an attractive free folder describiii.i; 
I he book, write for Builetin T. Audio 
Devices, Inc., Dept. AA, 444 -Vfadi- 
son Avenue, New York 22, N. Y. 
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Spurious Response in Recorders 

Q. W)icn a hi (jit fi'cqi'*"/wy sine fi'cijv; 'is 
rrrordcd uud played hack throuph iliC re- 
corder, (I -ipuriou-i re.«poii.'«f is liciird which 
•increiiMS i» stiy;)i!/Hi in proporliom (o IJii' 
fnndaDi-ental, ivhen the recording .■iigit/d 
str&nylh i.» incrcaxcd. Thr, fre.iptcncy nl 
n:}iich this p/jcJionicsiot bi^ijim dcpewl.i 
upon the qvalit]! of the recorder, and J 
luive heard it slavl at lOfiOO lo UiflOO vpx. 
I'm rullier doubtful Dial this is a lielcru- 
ihpic effect ooenrrinf/ between Hie hiai^ os- 
cilli'itor and thi; input siiriiiil, ■iinrv I h/;uid 
a rv.iponsc of e.tlimated 3000 cp.i in Midi- 
lion to the 10,000-cps sine wave imii^ fed 
into the viachinc'n input, when recorded oti 
an Ampe.i: 1101, which Iioa a bia.t frciiiiciir;) 
of WO k'c. if Ui>-\ were a heteyidi/uin;/ 
c-Jfeet it icoitid require approxhwildy ii 
sixth humotiic of the l-'>,000-cps hipvi .<iii- 
nal l/> rOMhine icith the bint frcijiitiirii to 
r/ivfl av'jn ii lO.OOO-cpn .ipiifioiia rf.iiioii.ic, 
which secm.'i unlihchi. What i.s youi' fti-p^CH- 
alion of l)ii^ phenomeiion? Burton JC. By- 
ler, Orelanil, Pa. 

A. The 5U0(l.c,ps loiu; you ]ie;iv svlieii ;i 
h>,000-cps signal is fed into the tnjie re- 
corder i.s- causeil by the eoinbiiiliig ut' a 
hannoiiie of this tone \v"itli the bias fre- 
[pieiiev. J.JospitK t)ie fact tbat tlio <iS(nH;t- 
tiou feil into the maeJiiue is a pure sine; 
wa\'e, haTmoi}i(rs ni:iy iKfVortliolcs.s be ^aw- 
erated. The greater the level or the record- 
ing signal, the greater the lirinnonie di.s- 
tortion generated within the rei'nrdint; 
amplifier, and at the head ssheve the .signnl 
is mixed w-ith tin; bias. The bi;is f rL-(|Ut^nc_v, 
tnrtljcrmore, is only approximate. It is not 
at all iinpossihle tor it to he either 05 or 
J 10 lie rather than the sjpeeilied luO ke. 
These frequencies can Iieterodym' svith 
either the .sixth or .seventh harmonic, \s-irh 
the resultant r> l;c tone yon linve observed. 
It is also possible tor the audio ix-sillator 
to be inexact as to frequencv. A little 
figuring will nhow that an error of -slijjhth' 
les.s than a kilocycle can prodm'C snflicient 
error at tlie sixth h!irmo)ii<- to cause The 
5-kc tone, assuming that the bi^is fniipiency 
i.s exact. 

Should you wi.sli to de(einii)ie ]ireci.si'dy 
the frequency of the bia.s oscillator, couple 
sonie of its .signal into the antenna termin- 
als of a standard broadcast receiver, being 
careful not to introduce d.e. into the an- 
tenna coil. Yon will observe that n be.-it 
svill occur at several places on the dial. 
Tlda beat is eauKf>d by a linrmonic of the 
oscillator coinhining with one of tlie ,sl,')- 
(ions. When? there is no station to beat 
Hjjain.st, the bias oscillator siprnal will jip- 
pear as an unmodulated carrier. The frc- 
(piency sepu rati riff the appearances of suc- 
cessive signal-s from the oso.itia lor is 
determined by the fre(]uency sep,'iratinji 
of two successi\-c hnrnionics, which, in torn, 
is equal to the fundiuneiital frequency of 
the bias oscillator. The inore accurately 
calibrated yonr receiver di.^l i.s. Hie more 



* S-fSO S'eKlirl: Ave., lirnnkhin ,!, .V. Y. 



a<:curatcly the frc{pu;acy of the bias oscil- 
lator can bo determined. Of course, when 
two sneccasivo harmonics of the bias signal 
heat with two broadcast .stations each of 
sv'hosG frequency is known and svhen each 
of the beat frequencies resulting from said 
combination is known, the exact bias fre- 
quency eaji be obtained svithout accnr;itc 
i cceivor dial readings. 

Tape Hiss 

Q. What i.'i the r.-xaot cause Of tape lii.i.s? 
'J'hiit objcclicnahle noise in jjre.ient on ■iniiiiji 
recorded tapes and even on some profe.s- 
^ionally-reeorded oripintd lapfi.i. Burton )f. 
B;/lcr, Oreland, Pa. 

There are Isvo basic causes : 1 ) Tin? 
lecording amplifier may contain tube ami 
resistor uoi.sc whose volume is snflicient to 
cunse it to be recorded cn the tape in the 
form of hi.ss. 2) Magnetic tape may be 
c<uisLdered to be c^nnposc;d of an almo.st 
infinite number of minute magnets. The 
number of these whose polarity and 
strength is used determines the nature of 
the recorded material. Some of the magnets 
are not used; their poles are aligned in a 
helter-skelter manner. Because this align 
ment i.s non-uniform, it is obvious that 
small random groups of molecules will be 
aligned in the same direction, thereb\' com- 
bining to form larger nuigncts whose 
strengths are suflicient to cause voltages 
to be devel<)])cd as the tape is beiug repro- 
duced. These voltages arc heard as hiss. 

Remote Cartridge Circuit 

Q. layout u auch that i keep by Son- 
dine hysiere.Us motor and Pickering car- 
tridge in another room, quite removed from 
the amplifier. As the leads are fairly long, 
I fear con.iiderahle lo-ts of higli.'s in ihe 
■iliif.lded cable. Could you ■■iu(igeiit a .limphf 
circuit using, perhaps, a 1:1AY7 . icilh uiw 
stage of flat amplification and a calhodr 
follower .'itayc nsing d.c. on the heater/;? 
Pra)ih Giitehon, Lynhrooli, y. T. 

A. Tigure 1 should solve your problem. 




Figure 1 
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GarrariJ models change. Gorrard idectis do not . Meanin gful new feotures are added. 
Time-proven features are corefuH y retained. Gadgets, for the sake of gadgetry, are sternly fej ected. 
The all-important fact to remember is that thirty-five years of experience in designing, testing, 
and buildin g fme record players, guide us in offering you the present Garrard models. 




Model RCi3 4-speiD SUPER 

AUTO MlNUAt CKANBEX 

Continuous ~- or — varfebJe 
control on all fpeeds. $87,311 



There's a Garrard for 
every Mgh fidelity system 



Model TPA/f D transcription tone arm 

Professional performance. 
Jawel-lltie construction 
and except! una I 
versatittty. «4.50 





Model RCSS 4-s?eed deluxe 

AUTO' MANUAL CHANGER 

EKclusi'/e pusher plsHorin 
jirotects >cur recotds. ^4.S0 




Model T Mark II 

4-SPEED MAHUAL PUVEH 
A superior unit tor quatity 
budEGl systems, $32.50 




Model RC12t mixer 

AUTO-MANUAL CHAHGER 

Fine pertormpnce wJth economy 
and CMnpactneis. f4Z.9D 



GARRARD SALES CORPORATION, Dept. ©BIS, pORT WASHINGTON, N. Y. 



COMING 



To Your City . . . 



HIGH FIDELITY 



SHOWS 



SEE and HEAR the latest in HIGH FIDELITY from 
leading high fidelity manufacturers . . . 



Don't miss these public showings 
of Hi-Fi Equipment . . . from 
the most economical units for the 
budget-minded to spectacular 
home music theatres . . . com- 
pare and enjoy them all. 



^Complete Hi-Fi Systems and 
Components. 



*Amplificrs — Pre-Amplifiers — 
FM-AM Tuners — Turntables 
and Record Changers — Phono 
Cartridges — Microphones — 
Music Control Centers — 
Speakers. 

'Speaker Enclosures and Equip- 
ment Cabinets — Finished and 
Assembled or Do-It-Yourself 
Kits. 



THREE FULL DAYS OF CONTINUOUS DEMONSTRATIONS 
FROM 1 P.M. TO 10 P.M. FOR EACH SHOW 



Rigo Spring Shows 1958 



Feb. 7, 8, 9 
March 7, 8, 9 
March 21, 22, 23 
March 28, 29, 30 



Denver 
Pittsburgh 
Newark 
Baltimore 



Hotel Cosmopolitan 
Hotel Penn-Shcraton 
Hotel Pvobert Treat 
Hotel Lord Baitimore 



ADMISSION SO^! 



RIGO Enterprises Inc. 



500 N. Dearborn, Chicago 10, III. 



'I'lie circuit oiiipUiys :i 12AY7, chosi.-ii bfi- 
Ciiiisc of its low ncii.-ie content. It is used 
as a voltage ;(i«Y)ii(itv uuil o;itliocl<; follower 
output. 'I'luis, tlic ]jU'ltup i.s" presented with 
its piopcr iu)ped:iiice ami liie output im- 
pedauee is siuTicieiitly low to eii;il>lf tbo 
of linois up to 50 ft. iu Iftiigtli or cxeii 
more, witliout serious high frequeney deg- 
radation. Beer) use of the possibility uf ovor- 
!oi>din{^ your prcampHlior, a volume toutrol 
was iiu-orporaled in the cathode follower 
stage to limit the signal feedmg the pve- 
amplifiGr to fi level somewhere below the 
fold-ui) point. The eirei;it is designed to 
Operftte witli np)iro.\-imately 2:10 volts oji 
the plates. Siiii-.c the plate and (ilament sup- 
plies f(jr this einuiit arc entirely conven- 
tional, they are not shown. This eireviit 
may also be nse<l to leed other liigh-iui- 
pcdanee devices into tlu; preamplifier. Care 
must be taken not to overload the 12.'VY7 
and means must be provided for adjusting 
tlie value oi the input resi.stov, .should the 
output im]»edanee Oi: the de\"iee used be in 
excess of 47,000 ohms. 

Acoustical feedback and Decoupling 

Q. Please ffivc la/^ }iour ■■.•nfif/cations iiiul 
nvmmt.nia rijij/ir/Iinii ilijjiDilly I am hnviiig 
u-iUi llic foUnwiiui itijii'pmijyil : .VirHcord 
XAIOO with t-Airl ridge. Eii^O IIF6JA vxii^trr 
control iii-cumiilipi:)\ Kico UFGO umplificf, 
AKl speal-^:!' xyxii IVilh IJic htpnl ad- 
ju.ilmei'.t 0)1 the wain autplifier ncl al ap- 
pro-xinuitel}^ midway and Die ba.'ig hooxt. on 
lli-e 2)''i='^'>>>l>f<f"''>' ot or uhout «ia.'Ciiin/i)i, a 
hiw-frnijueiicy o.^eiUalioit Kill be sfl np 
i:!t)ier by a l/nr-frijtin/tnry Iransifnt or by 
n liijhi. lap (>.« Ihe yi-.c.nrd player npindle. 
This oneillalion ctmti»iii'.H irnlil Ihe lino 
currcni tnbiiclied off f^yr acneral aecond.i. 
The ox-oillalion is i>i I he range of :iO-23 
l-ps, VrjUagtit tt>ul resi.itan.fCi- elicct Oul i)i 
acoordaucK wilh Jj^ino iii^l ruclion-^. From 
■)))</ ehiioh lyn lltv cquipynsut, it ix almo.fl a 
oarlumly that the diffn-idly is with t)ic 
pT-eamptifier. IC. M. Foi-hl, Tipp City, Ohio. 

A. "Krom your letter, it .seems elear tliat 
this dilheulty occurs only wlieu a record 
i.^ being played at the tinni this oscillation 
is (waiving place. It is likely that the oseil- 
Ifttioii is caused by aeouttical feedback. To 
eliminate this coiiditiou, the speaker must 
be moved further from tiie c<itiipment cabi- 
net, or the record ehaugcr must be isolated 
from the c(pnpu5Ciit cabinet by some kind 
of shock ab.sorbor. In tlie event that a rec- 
ord is not being pl.tyed, it is likely th.it 
there i.s insuiricicut decoupling capacitance 
between amjjlitier and preampliticr circuits 
or within these u.uits tlicmselvcs. 

Lack of decoupling dOL's not always indi- 
ciito reduced capacitance of the decoupling 
capacitors. It might be that the main liltcr 
<j.!ri,>acitorB in t)io power sutiply arc defec- 
tive, perhaps not to the point where hum 
makes its appearance, but sufiicit^nlly to 
laise the impedance of the power supply 
to ;i point where the power supply can be- 
come a conunon 'coupling agent between all 
circuits. 

Infinite Baffles 

Q. Among the objccUom lo ihe i'nftnile 
haljle type of enairiiure !.<; that the prenmire 
hiiill up inside the cabinet hy cone travel 
inlcrfcrss wiih free .•ypcration of the 
(Continved cn paiie (J) 
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THE QUALITY 
RECORDING TAPE 
IN THE NEW 
PERMANENT 
PLASTIC CONTAINER 

Sure, Sonoramic mighc cost a few pennies more. 
But — it buys you the unique protection and con- 
venience of Sonoraniic's new periiiHnenr plnstic 
container. 

This exclusive product is a high impaa, shatter- 
proof, polystyrene box styled in a handsome slote 
gray. The container protects tape against dust 
and dirt; opens at the flick of a finger; stacks 
neatly side by side on shelf, bookcase, table or can 
be mounted on a wall. It also comes with a handy 
indexing system on pressure-sensitive labels 
which is keyed to the unique Ferrodynamics 
Selection Finder reel. 

More important— the box holds Sonoramic 's 
fiew wide latitude recording tape. 

This tape is a giant step forward in recording tape 
engineering. It guarantees the user distortion-free 
recording and maximum performance regardless 
of make of recorder, line voltage fluctuations and 
tube age and head condition. Lubricated-for-a- 
lifetime too, to eliminate squeal, layer-to-layer 
adhesion and deposits on heads. 

Feature of the new Sonoramic line is the Ten- 
silized Double-Play Mylar* — 2400 feet on a 
7" reel- which is twice as strong as ordinary 
magnetic tapes with the san^e playing rime. 
Whatever your tape needs — for the home or 
for professional use — you'll find a Sonoramic 
tape to fit your needs. 

Fot extra convenience, and at no extra cost, 
the tape comes in the exclusive Ferrodynamics 
easy-to-thread V-sIot Selection Finder reel. 

*A DuPont iri<k'mnrk, 

Trj /he first 50 people who respond to this ad- 
vettiscmeni — we'll be happy lo send otil a free 
Sonoramic titpe container. {And ij you're not iij 
/he first 50, we're a pleasant surprise for you 
aJi-yh OtP.) 

Write ID D^pl. A-J03,ferwdy>iai>iics Corporation, 
Lodi, New Jersey, 

SOIKJO'RAMIC IS A PRODUCT OF THE 

■^l^eAAX> OUj/tcunicA CORPORATION 
^ LODl, NEW JERSEY 
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the 
miracle 
cartridge 
that 



(IX 



LOCKS OUT 




□ 



KB 



HUM 



1 



mm 



MIRATWIN 



MIRATWIN is as smooth and sensitive n 
c:ii"tri(li?e as man can make, ft ffiithfuUy 
ti'ansmits th\i complete rccordcil sound. 
And it is the most pcrfe.ctly-shicUlctl cavt- 
i-i<!ge made ... to entirely eiiiiiitiatc l>um! 
So, if you have a lii-fi system, bvinpr out 
its finest tonal values with MIRATWIN. 
Fits all standard tone arms, ha.< instant 
stylus replacement. 

MIRATWIN tnst-l sinole 

wi(H diornortd stylus for LP 
Of starboard diamond stylus 

Formerly .$3/f.50 NOW S2G.50 
MIRATWIN -miit-S tu-i-nover 

with sapphire stylus for slandard and 
diarnond stylus for microgroove 

Formerly $^5 M now sai.so 

within 2 <ll) from SO to ov.rc LiO.OOO tjyc-lij,s 
;it 33 ^i, f-pm. OLiTi'UT - iit 1,000 cydci^. 
">5 mv foi' 33V[ rpm; 'l-^ mv fm- 7f? ntni at 
i\ recorded velocity of 10 cnV^cr.. :i i;rt';it 
iniDrovumcTit in siuii;(]-Lo-iioi?;e i";»tifv, DIS- 
TORTION' — on<.' of Iht; !ov%'<.-st fvcv sifhievci! 
in 0 cnrt[-i<l_ir<j. Hi:at— hi;?h ouiiiu't ;i['iuHUy 
l>vo<lucus. :\ 6 to ilL iTii]ji'ovoiiit.-Tit. in hmu 
viiilo of :ii^30c!>ii.<-"(l ;m\i»liriei">i- MA(;NKrr<" 
PuM> — too sninll to mensuro wilh eilKoi' 
THaprn.ctic or non-i7inffiictic turninlvk'?;. 
Tracking — perfect oven p.t veiy hi>?h 

MIRATWIN OARTRIDGES 




iiniplitude DOiik-s wiih all M^ci^'l.'i. NKKii[.r 
<'HA'i"TKft — coi^^plciC'ly i»c:p::vtivc'. i>rnl>;jbly 
thu lowest t'VL-!- :irhievo<l. Mouxtin<i -- 
uiiu:iu;i[ly sim]>lc, Tkoe'ICAi.iztch: MIRA- 
TWIN t;ai-Li'i(l5^c?i ur o est>ocirilly livatcd ti* 
romiiiii TinaJTffloO hy toiiiiifJ';iliH'o nnH 
hiiiiiidily i,-li;ini;cs; ]naint;viii thi,-ir e\'f'(.-E- 
i<.--n<'C!^)f Tiorf(i]-[iiHin.'c HTiv vvjie:'L>.ri-U?^..,f/ji" 
i.'fi.'iir.st KhjLuH n- iihirr.iiirnf iif>a'vc fV^ r Sfcn 
.s^nod I'tason vvhynn i [i(lL-pon(.]enl testim: 
labor.tiory sUiud tliat the new 1^1 IR ATWIN 
"fxcccdti kit own upccijlcab'oitt" ! Com- 
v»l.'tL* wUh Kolifcr (or iiuk-k iiiiitallatiou. 



REPLACEMENT STVLI 

I>M-2 .Micro-l){u»t/n\<l 

Mteyo-S*ipi>hire 



MST-ID Siiiph Diamond $26. SO 

MST-IS Si»!;U: Sai>i>hirc -lO.OO 



AUDIOGERSH CORR 514 ero^dway. New York i2,H,i. 

WORTH 6-OSOO 




LETTERS 

clarification 

Sin: 

I have lieen reading witii uiiieli inlei'csl 
tlw.' C'ommonts hy N[r, Canby ii\ tlie Decern - 
i*cr issiie of AUDIO, but I am afraid that 
.some of his comments about our soft-.sur- 
rodnd speakers arc not quite in accordanei' 
with fact. 

Wo changed over from cloth to foam 
siirrou)ids In ilav, 1950, not because our 
expert builders were old and decrepit, but 
because we found that correct foam su-;- 
pension gave superior results from practi- 
cally every point of view. Other t.hing.s 
beiiiij; cqu/il, the bass resonance is lower, 
the dissipation of high frequencies at the 
edge of the cone is better, and the elevation 
of tlie cone assembly is more accurately 
maintained after a long pcrioil of use. 
Kni'tlierinore, the foam plastic i.s not sub- 
jeot to attack by moths and other iniieets. 

Before making t)ie change we spent 
months in experimenting and pstablishiiig 
llie best thicknes.s .niul eousistcucy in tlie 
foam. Our requirements here are so strin- 
gent that all the foain we u.se is specially 
Tiaade for 113, and as yet only oiic tirm in 
tbi.s country is willing and able to supply 
this special material. Wc also bad to find 
,«niitflble adhcsives and learn bow to a])ply 
them. Much time svas .spent on this problem 
aliftnc!. 

Ais reg.-irds our skilled liands, to wlxmi 
Mr, Ginby alluded, our chief expert is Mr. 
K. IS. Rroadley who has been with us 
j-Kjlii-js, but be is still only 4G years of age! 

Mr. Canby said that we were in the liabit 
of cutting out flie cloth segments by li.and, 
but this was not the case. They were all 
ac<-nrately stamped out by euttcrs, but the 
.-[S-sembly work was done by hand in exactly 
tlic .same method that is adopted with foam 
.surround. 

G. .\. Briggs, 

Wharf edale Wireless Worlcs, 
Bradford, Idle, Works., England 

{rAierary license, no doubt — at least n-c 
ucvcr ltd the facts ^(anzl in the wini of 0 
(looil .<itoy}/. Ki>. ) 



Transistor Symbols 

Sir; 

yomewliat rtnnote from tli<i subject of 
tran.sistor symbols mentioned in an I'/DT- 
TOR'S Rkpout and in Lrtters (T am quite 
happy with the ones Mr. Pen field uses) 
is the matter of type designation. 

1 s>iggest that in the type number, the 
second character (now "he letter "N") br 
used to designate whether the unit is NPN 
or PNP, Thus, for example, the 2N17t) — a 
PVP transistor — ^^VQuld. be changed to 
2P170; the 2N173 — an lvP"N" unit— would 
reumin 2N173, 

It is not too -late to malte thi.s change. 
Imt it is likely to be if it is delayed very 
long. 

I believe that in the l^ug run the system 
would be svorthwliile aii(i sn/Jicieiifh' useful 
to counterbalance the tern[jorary incoTiveni- 
CTK-c of changing designations. 

llObWP K. TlAVIS, 

-till Pleasant Run Blvd. So. Dr., 
Indianapolis 1, Ind. 
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EF86 6267 

Exceptionally low hum. 
low micro^jhuiiy and low 
noise cube. Specially de- 
signed for input stages of 
high sensitivity in high 
quality equipment. 



ECC83 ilAXJ 

Double triodc with cspcci- 
afly good iTiJLrophony 
performance and high gai n. 
Used in cqui pments where 
utmost versatility is re- 
quired. 



EL84 6fiQ5 

Economical, high sensitivity 
output pentode, 0( mini- 
ature all-glass construc- 
tion on the noval base. 
Two tubes in push-puJI 
can provide I7W output 
for only 20V drive (grid- 
co-grid). 



EL34 6CA7 

High sensitivity 25W 
pentode. Two cubes in 
jkralinear push-pulf pro- 
vide jp to 40W output. 
For public address work, 
two tubes in push-pij[| 
can supply up to JOOW of 
judjo power. 



EZ8I 6Ck4 

Compact fuH-wAve recti- 
fier of miniature all-glass 
construction on nova! baie. 
Provides up CO about 3S0V 
output at 150mA with 
good regulation. 



GZ34 sm 

Modern fuil-wave recti- 
fier supplying up to 600V 
at 160mA, or 450V ac 
250mA with good regula- 
tion. Recommended for 
the larger type of Hi-Fi 
equipment. 









'■"^ V . ~ ' — — 




6 



sound investments 



The Mullard range of audio tubes has won universal 

acclaim among high fidelity sound experts: and it 

is easy to understand why. Every single tube 

in this range has been specially developed to meet 

the exacting needs of sound reproduction. 

Read the speciScations left; see for yourself 

what makes each tube such a sound investment. 



Suippiies available front ; 
in the U.S.A. 

internacional Electronics 
Corporation. 

Dept. A2. 81, Spring Street, N.Y. 12, 
New York, U.S.A. 



in Canada 

Rogers Majestic Electronics Limited, 
Dept. HB, 1 1-19 Brentdiffe Road, 
Toronto 17. 
Ontario. Canada. 



Mullaid 



ELECTRONIC TUBES 

used thr*oughout the world 

MULLARD OVERSEAS LTD., MULLARD HOUSE, 
TORRINGTON PLACE, LONDON, ENGLAND. 

Mullard is the Trade Mark of Mullard Lm^ited and is registered in most of 
the l>rincipal countries of the world. 
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easy-to-build 








H E ATH KITS ® 


m high quality 





Look . how simply you can 
assemble your very own high fidelity 
system! Fun-filied hours of shared 
pleasure, and an everlasting sense 
of persona! accomplishment are 
just a few of the rewards. Heathkits 
cost you only HALF as much as 
ordinary equipment and the quality 
ts unexcelled. Let us show you 
how easy it really is! ... 



Inalall a .601 condenser Erom Hockel 

Bl (US) ro groLuid lug DH (NS)- Cu{ |h« 
Itidi aO t]xst they ]usl lon^ «nougTi lo 
rcxcTi anddrcBB ITic condenser cLose' to cKia- 
fllS. over tha wlircB already prcBCnl. 

yt-ll&w) (rom OOCktl B7 (S) fS) lo B6 (>N31. 
younr as close Eo IhE' socVcl poajsLbli^. 





Step -by- Step 
Assembly 
Izistructlons . 

Read the ^^-ep . . . 
perform the operation 
. , . and check it off— 
it's just that si rrpie I 
These plainly-v/orded. 
easy-fo-foflow steps 
cover every assembly 
operation. 



£)asy- to - folio w 
Pictorial 
Diagrams . . . 

Detailed picto^'iaJ 
diagrams in youf HGathki 
construction manual 
show v/here each and 
every wire and part is 
io be placed. 



Learn - by- doing 

Experience 

For All Ages . . . 

Kit construction is not 
only fun — bul it is 

educational tool Vou 

le^irn frhout r^iffiri, 

electronic parts and 
circuits as yovi build 
your own equioment. 



Top Quality 
N^axzi e - Gr a,n ct 
Components 
Used in All Kits . 

Electronic components 
used in Heathkits corne 
from v/ell-knov/n manu- 
factjrers vvi^h esiablishcd 
reputations. Your 
assurance of lonQ life 
and trouble-free f^ervice. 



HEATHKIT 



bookslielf 12-watt 
amplifier kit 



MODEL EA-2 



»25 



95 



There are many reasons why this attractive smo'ifier is a tre- 
mendous dollar value. You set rnany extras rot exoected at this 
price levcf, I^ich, full range, hiqh fidelity sounci reoroduction 
witii low distortion and noise . . . plirs "rnodern" stylir^y, niak- 
ing it suitable for use in the open, on a bookcase, or end (at)le. 
Lool< a! tKe features offered by the model EA-2: full raiioe frC' 
ciiir.nry fKqnor^sp pO-Pn.fiOO CPS + 1 rih) with less than 1% 
distortion over this ranoe at full i'2 watS o;itout— its oy;n built-in 
nreamplitier with provision for three separate inpu'.s, man 
phono, crystal phono, ard tuner— RIAA equalization — separate 
bass anci treble tone ccr^trois — special tium control- -and it's 
easy-to-build- Complete instructions and pictorial diagranis- 
show where ei/ery part goes. Cabinet shell has smooth leafhe-' 
te>4ure in black with inlaid gold design. Front panel features 
bfushec' fiold trim and buff knobs wi(f> gofd fnserts- For a real 
sound t.hr-|l the EA-2 vyill more thftn meet yoar expectations. 
Shpg. VVl. 15 I bs. 



TIME PAYMENTS AVAILABLE 
ON ALL HEATHKITS 
WRITE FOR FULL DETAILS 
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cliairside enclosure kit 

M^m ■r^^r Ttlis beautiful equipment enctosLire wilil 

^ ^ make your hi-fi system as ahradive as any 

factory-built professionally-finished unit. Smartly designed for maxi- 
mum flexibi'ity and compactness consistent with attractive appear- 
ance, this enclosure is intended to house the AM and FM tuners 
(BC-1A and FM-3A) and the WA-P2 preamplifier, along with the 
majoffty of record changers, which will fit in the space provided. 
Adequate space Is also provided for any of the Heathldt amplifiers 
designed tu uperale with the WA-P2. During construction the tilt-out 
shelf and lift-top lid can be installed on either right or left side as de- 
sired, Cabinet is constructed of sturdy, veneer-surfaced furniture- 
grade plywood X" and thick. All parts are precut and predrilled 
for easy assembly. Contemporary available in birch or mahogany, 
traditional in mahogany only. Beautiful hardware supplied to match 
each style. Dimensions are 18' W x 24" H x 35)^" D. Shpg. Wt. 46 lbs. 




CE-1T Maliofjany 
TRADtTIONAL 



Be sure to specify 
model you prefer 



43 



95 

each 




HEATHKIT 



high fidelity FM tuner kit 

For noise and static free sound reception, this FM tuner is your least 
exoensive source of hiQh fidelity material. Efficient circuit design 
features stabiized oscillator circuit to eliminate drift after warm-uo 
and broadband IF circuits assure full fidelity with high sensitivity. All 
tuf^able comporients are DreaiiQned so it is ready for operation as soon 
as construction is completed. The edoe-iliurninated slide rule dial is 
clearly numbered for easy tuning. Covers complete FM band from 
88 to 108 mc. Shog. Wl. 8 lbs. 

MODEL FM-3A $25.95 (xvith oabinet) 




HEATHKIT 



broadband AM tuner kit 



This tuner differs from an ordinary AM radio in thai it has been de^ 
signed especially for high fidelity. A special detector is incorporated 
and the iF circuits Are "broadbanded" for low signal distortion. Sen' 
sitivity and selecti^/ity are excellent and quiet pcrforrnance is assur&d 
by a high signal-to-noise ratio. Al[ tunable cornoonents are prealigned 
before shiDment. Incorporates automatic volunie control, two outouts. 
and two antenna inputs. An eclge-liohted glass slide rule dial allows 
easy tunina. Your "best buy" in an AM luner. Shpg. Wt. 9 lbs. 

MODEL BC-IA $25.95 (with cabinet) 




ptoneer in 

' ' do -it-yo ur&elf ' ' 

electronics 



HEATH 



0 



a siibsidiary of Oaysirom, Inc. 

Jr. 'ly 



HEATHKIT 

master control preamplifier kit 

Designed as the "rnaster control" for use with any of the HeathM 
Williamson-type amplifiers, Ihe WA-P2 provides the necessary compen- 
sation, tone, and volume controls to properly amplify and condition a 
signal before sending it to the amplifier. Extended frequency response of 
± iK db from 15 to 35,000 CPS will do full Justice to the finest program 
material. Features equalization for LP. RIAA, AES, and early 78 records. 
Five switch-selected inputs with separate level controls. Separate bass 
and treble controls, and volume control on front panel. Very attractivelv 
styled, and an exceptional dollar value. Shpg. Wt. 7 lbs. 

MODEL WA-P2 S19.75 (with cabinet) 



COMPANY 



BENTON HARBOR 2S, MICHIGAN 
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HEATHKIT 25 -WATT 




HEATHKIT 70 -WATT 



MODEL W-5M 
$5975 



h.ig]:i fidelity amplifier kits 



MODEL W-6M 



To provide you v/ith an amplifier of 1op-fligli1 performance, 
yet at the iowest possible cost, Heath has combined tlie 
latest design techniques with the highest quality materials 
to bring you the W-5M. As a critical listener yoj will thrill 
to the near-distortionless reprociuction frorn or'ie of tlie 
most outstanding high fidelity amplifiers available today. 
The high peak-power handling capabilities of (he W-5M 
guarantee you faithf jl reproduction with any high fidelity 
system, Ths V'y-Sfu'. '.s a must if you desire quality plus 
economy! Note: Heathkit V'JA-P2 preamplifier recom- 
mended, Shpg. Wi. 31 lbs. 



For an amplifier oi increased power to keep pace with the 
growing capacities of your high fidelity system, Heath 
provides you with the Heathkit W-6M. Recognizing that as 
loud speaker systems improve and versatility in recordings 
approach a dynamic range close to 'he concert hall itself. 
Heath brngs to you an amplifier capable of supplying 
plenty of reserve pov/er without distortion. If you are look- 
ing for a higli powered amplifier of outstanding qualify, 
yet at a price well within your reach, the V^i'-SM Is for you 1 
Note: Heatlikil mode! V^A-P2 preamplifier recommended. 
Shpg. Wl. 52 lbs. 




HEATHKIT DOAL-GHASSIS 
MODEL W3-AM 



$4975 



HEATHKIT SINGLE -CHASSIS 

MODEL W4-AM 



$3975 




liigli fidelity amplifier kits 



L 



One of tJie greatest de^^e'lopmenls in modem N-fi feproduclion was 
the adveni c\ the Wrltiamson amplifier circuit. Now Hentl> offers 
yoL" a ?0-'-va(t amDtifier incorpora'ing all o( ihe advantages of 
Williamson circuit simoficify wiih a QLralitv of nerformance con- 
sidered by many to suroass the oriqinal WilliamsDn Affording you 
flexibility in -uslom instaJlations, the W3-AM po\^^er supDiy and 
arnolifier Stages are on separate chassis allowirg them to 'be 
mounied side by side or one aboi;e the other as you desire. fHere 
If a low cost amplifier o1 ideal |;ersa^ility. Sl^no. Wt. 29 Ibi. 



In his search 'o-r the "perfect" amplifier. Williani-scn brniiciht to 
The world a now-famous circji' which, alter eigiit years, stiff ac- 
counts lor 5y far the tarQcst percentage o^ power amphners m use 
today. Heath brmo'^ to you in :he W4-A!yl a 20-watt amplifier in- 
corporal'lny aJI the iniprovenients resulting from thi.s unepualled 
bacikarounci. Thousands of satisfied users of the Heath- 
Jtil Wilhamsan'type amplifiers a/e amazed by its outstandn^^ v>^^- 
iormance. ^ar many pleasure-tilled hours of listening enioyment 
this Hea!hl:it is ha-d to beat, Shpc]. Wt. 28 lbs. 




HEATHKIT 

high fidelity 
amplifier kit 



MODEL A-9C 



$3550 



For maximum performance and versatility £t the lowest 
possible cost the Heattikit model A-9C 20-watt audio 
amplifier offers you a tremendous hi-fi value. Wtiether for 
your home installation or public address requirements 
this power-packed l^if answers every need and contains 
many featu'es unusual in instruments of this price range. 
The preamplifier, main amplifier and power supply are all 
on one chassis providing a very compact and economical 
package. A very inexpensive way to start yoL. on the road 
to true hi-fi enjoyment. Shpg, Wt. 23 lbs. 



10 



HEATHKIT 

electronic 
crossover kit 




MODEL XO-1 



$1395 



One of the most exciting improvements you can make in 
your hi-fi system is the addition ot this Heathkit Crossover 
model XO-1. This unique kit separates high and low fre- 
quencies and feeds them through Iwo amplifiers info 
separate speakers. Because of its location ahead of the 
main amplifiers, IM distortion and matching problems are 
virtually elimlnaled. Crossover frequencies for each chan- 
nel arc 100. 200, 400, 700, 12C0, 2000 and 35M CPS. Amaz- 
ing versatility at a moderate cost. Note: Not for use witli 
Healhkit Legato Speaker System. Shpg. Wt. 6 lbs. 
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"LEOATO' 



Mgli fidelity speaker system kit 



Wrap yourself iri a blanket oi high fidelity music in its true form. Thrill to 
sparkling treble tones, rich, resonant bass chords or the spine-tingling 
clash of percussion instruments in this masterpiece of sound reproduc- 
tion. In the creation of the Legato no stone has been lett unturned to bring 
you near-perfection in performance and sheer beauty of style. The secret 
ol the Legato's phenonnenai success is its unique balance of sound. The 
careful phasing of high and low frequency drivers takes you on a melodic 
toboggan ride from the heights of 2Q,(X)0 CPS i.ito the low 20's without the 
slightest bumip or fade along the way. The elegant simplicity of style will 
complement your furnishings in any part of the home. No electronic know- 
how, no woodworking experience required for construction. Just follow 
clearly illustrated step-by-step instructions. We are proud to present the 
Legato— we know you will be proud to own it! Shpg. Wt. 195 lbs. 





HEATHKIT 
BASIC RANGE 



HEATHKIT 
RANGE EXTENDING 



high, fidelity speaker system kits , 



MODEU 



S 



39 



95 



A truly outstanding performer for its 
size, the Heathkit model SS-1 provides 
you with an excellent basic high fidelity speaker system. The 
use of an 8" mid-range woofer and a high frequency speaker 
with flared l"orn enclosed in an especially designed cabinet 
allows you to enjoy a quality instrument at a very low cost. 
Can be used with the Heathkit "range extending" (SS-lB) 
speaker system. Easily assembled cabinet is n'ade of veneer- 
surfaced furniture-grade 3^' plywood. Impedance 16 ohms. 
Shpg. Wt. 25 lbs. 




MODEL 
SS-IB 



99 



95 



Pr^^ Catalog ! 



Don't aefifiiv6 yourself of 
the thrill of high fidelity or 
the pleasure o: building 
your own equipment any 
longer. Our free catalog 
lists our entire line o( kits 
with Gomplete schematics 
arid soecrfications. 
Send for it today! 











> nATKinTS 


^ li 







HEATH 



pioneer in 
"do-il-yourself 
e/eclronics 



Designed to supply very high and 
very lowfrecuencies to fill outthe 
response cf the basic (SS-1) 
speaker, this speaker system ex- 
tends the range of your listening 
pleasure to practically the entire 
range of the audio scale. Giving the appearance of a single 
piece of furniture the two speakers together provide a su- 
perbly integrated four speaker system. Impedance 16 ohms. 
Shpg. Wt. 80 lbs. 



COMPANY • BENTON HARBOR 25, MICHIGAN 



I a ei^bsidiary of Daysirom, Inc. 

□ Please send the Free HEATHKIT catalog. 
Q Enclosed is 26c (or the New HI-FI boo>(. 



HIOH FIDELITY BOOK 



THE HOW AND WHY Of^ HIGH FIDEL- 
ITY, Dy Millon S I l-i;; f>(.-r , uxoltiins wnat hifiM 
(icJ<:lKy li, ifid hovJ you can icioct ijnd i>l;in 
you/ oivji syf^lcm. Tnis 1i Uirriil ly-HluiI/jic-d, 
-tS-paoc: book lolls yuLi UiG HI-FI ^« 
slcy v^^l^out (oncy ic-Chniciil ^5 C 
iaritun or high-spufiLlififi [cr- 
minoiaqy. 



address 



city A state 



ALSO SEND THE FOLLOWING KITS: 




QUANTITY 


ITEM 


MODEC NO. 


pRice 



























Efic^osed fina $ Please cx^cfosc; P'oslafie 'or p.Trcioi dqsI— c»Drf;i& ordors arc sniDo«*d dc-Uvcry 

chorflcs- CD'llecl. AH uCiCC^ F.O.B. Bcrlan UT.rhbi. WicJl. NOTE; Pricc^i ^^U^Jicc! to chCii^ne wrihout police. 
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(fdward Zatnall (^anby 



L ALt-TlRANSISTOR 

For some tiiiK' now T'vr lieoii IjiStCViiiig to 
^'U fnll wiitl.s worth ol' lii-fi without ,'i sin- 
f;l(i tube (if ;iiiy sort. 

It's ;! straiijio sPiisiitioii, tliis, aflev some 
tliivt y-odd yeovs of v;vcuiuii tiiljO phono- 
graph souiui — iiut here I jiiii, (|iiitc> tuboless, 
rnid yo). the holisu is filli'il iVitli iinisic ;is loud 
:(s you <.a>iiM cvOi" w;nit, on'- ot ;t little blno.k 
l>ox tlio size of mo?t control units. It is the 
V'ico iitl-trroi-'ii.^roi' home ompliflcv, inodcl 
77, )n;\du in I.os Angeles l>y the Video In- 
.sti'nini-^nt Co., sent to irie for try-out, I ;\ui 
iiidrefl impressc'l, thouglj I liuve some c\ 
tL-niul rcsorvntious al>f)ut this partiout.'ir 
model which I'll ^^^.t to in ii moment. 

Ever !~hn:c I fried otit on nil-transistor 
li;[fctei'y pliono preamp (Fisher) loat year 
— ;ind used it for months ;nid months on 
one .smnll battery as an einorconcy mike 
proampliher, low-impedance — I've been 
"ivonderinfr how long it would tukc for some- 
body to desif^n enonf^li oircuitry to i^O tlic 
wliolc hog oud pro^'ide .'t produetioii power 
r[n\])li(ier ;>s well, witli eontrohs. Tt came 
S(j<(uer than T would ha^■e guessed and, I 
suspect, this Vico model ])0ints the conrsc 
of much fnt.ufc home amplifier design, 

Triui.siators arc certainly odd, after you 
h.ave been taking tubes for grouttd for 
yc.'^ii'.s oml years. You are instautly aware, 
when you liook up tins aniplilier, fliat this 
!.s a new and strange lireed of hi-fi. Tt 
doesn't look like an amplifier and if, 
doe-sii't act like oue at all, e.vecpt to pro- 
vide the essential 20 waits nf undistorted 
output. For one thing, the Vico runs vir- 
tually .stone eold — and is thiil a strange 
sensation. Oue very weak piloiL light is the 
only major heat source ,ind after an lionr 
or so the perforated metal box is barely 
\"n'ann. Along with this i.? in^iti^rit- stOTtini^ 
— the Vico takes off at full ]iower abaut a 
half second after yOTi tlip tl^c switch. 
warm rip. 

Yon ean appreciate the full meaning of 
iratisiytor oireuitry when yon find that this 
iO-watt aTuplitier draws a total of abont 7 
watts from the ]:iower lino whe)i it is at ve.st 
■ — not amplifying. Some of that goes to tlie 
small pilot liglit, too. Xo heaters, nn con- 
tinuous current flow, no heat. At the full 
50- watt outinit the inp\it is only 30 watts. 
This would sceiii to be abtjiit as neiir to 
ideal eflieiency flS We iidn C-Vdr liOjiC to get. 
iS'ow if wn Just Iifitl ti louilsjiv-jlior 'sviih 
simiiar effieieucy, we eonld fill a sfsdinru 
with sound from this one sourc-i-. 

'■NTo-tubes. no-huni," says (he Vico folder. 
VTell, not rpiiic as simple ris flint. Tiie am- 
plifier will amplify any hum that get» into 
it, just like any con\-enf:ional m<ide!. and 
so sliiidding and the like is the same 'Old 
(irohlem, never Cjoile liekcrl to porfof-tion 
in most Ixiinc systems. T got very little hum 
on m;' rarlio eoiioection and a Inf less on 
the iiliiiiio — virtually none at all. The specs 
say tium is l.^etter than lOf) db Ijolow 20 
wafts ontjiut. There is a transformer in the 
iijmpliSieT, :step)iing dnwu line current fn 

T2 



feed a rectifier tlNil ■deliv'CTs 12 volts d.e, 
Coiild radiate a tiny bit of hum and I 
thought my eor caught a trace— but it is 
certainly cxtreiutly low, loivcr than in any 
of the amplifiers .1 ha\'c sitting around at' 
the njimjeul. 

riowever, Iratsxixtfirs (to teiHl to sputter 
uvid hi.ss .'1 bit, 1 ;^i^em ttj notice this in the 
Vico es)iecial]y during the "warm-up" per- 
iod, if the tei'iii <iaii bs usetl, iMy transistor 
prCamp also produtod this 'sort of noise 
and if lOiiy l>e a minor probk'iu to como in 
home etjuipniout; it is uot a pleasiug 
sound, tlioiigh Ijetter tliavi it.9 Cfjnix'alent 
ill hum. .'V (jitiet fried-egg effect. 

The Vico output is interesting. No trans- 
former but iu.stead an autoformer — first 
time I'd run into the term myself. One coil, 
with t.-ips on it.. 'I'iie end results is the Same 
Olid thing, standard output: an the usual ohm 
rati)jg.s. Kvidently oue niust bo (-areful not 
to overload things at this part of the cir- 
cuit ; it i,s iinwi.se to ping inputs in or out 
witii tlie speaker leails unconnected. Also 
the transi.slor circuits must be very care- 
fully protected from heal — hence the very 
fe.ebie pihit light. I'A-idently heat even a.s 
sligl.it as that from a hot miniatore bulb 
can rlo hanu. But since the transistors don't 
jirodnce much of their i>vcii lieat the practi- 
cal i.irol.dcm is (|i.nto different from the 
usual one with power amplifiers; confined 
spaces aren't as risky but warm radiators, 
hot lamp bulbs — even sunlight on a hot 
d;iy, are potential dangers. 

'.'file u.sc ot' perforated metal material. 
Cull of thousiimls of holes, was a \vise iden 
in the housing of the Vico, a.s well as a 
decorative one. Both vcntrilatioa and heat 
radiation aiV at 1«;i-vimuni. 

So .far so aooil. The Vieo sound, tested 
pui-ely by ear. is .all fliat eould be desired, 
r noticed, incidentally, that transistors are 
subtly different even in the sound of their 
distortion — the overload sound (from a too- 
high input) is dist.inctly unlike that in the. 
usual tube amplilior. What the difference 
in wa\'e shape is T do not know — the dis- 
tortion has a peculiarly wooden sound that 
I already associate with transistor cirenits. 
When tilings are operating normally tho 
sound is like any oVhcr high-qualit}- repro- 
dliCCioil. 

How did T come aeTO.«s the oT'erload dis- 
tortiwr? That l>r)M-gs me to (he slightly 
ncgniiv-c: ^ispfict of this jvecouiit that has to 
do with the 0!it«'iird i-outrels and gcnernl 
f'.'Kfiliiips rif the Vico tran.'Jistor eLmplifiev, 
Tlicy are a good way from my eoDBoption 
uT right antl ]ire].ie:r. 

Kow T have no idea at a!! wliflt sort of 
problems mi^lit or migh?. not arise in de- 
signing standard faciliiies such as varinble 
tone controls — bass and treble— eqnaliza- 
tiOH enrves for recrtrds, praamplilicat^ion 
at the proper levels, ;ind so on. It may be 
agonzingly hard, ur impossible, to design 
a tniie control to inatcli the usual type now 
-Staiiilnrd on our tube-style amplificTii. 
'Jtaybe it's easy. T can only report on the 
■e.vteroals rd' this Vico modi>l. 



1. Tiie bass tone control is flat at about 
tire "111710 o'clock" position, unmarked, gives 
a healthy boost but a very slight rollo.ff. 
Until I discovered this in the typed instnie- 
tioiis I had jneomprehensibly booiny and 
too-lond bass. 

2, The treble tone control is nominally 
llj'it at Ike straight- up poi.nt but neemcd to 
uie to be llattest at about one o'clock. More 
important, the roUoff taper is radically 
wrong — practically nothing happens On the 
right half of the range and on down into 
the loft (roUoff) area, then the entire no- 
tion comes suddenly. 

,3. There arc si.x equalization positions 
for records bnt .several of them seemed 
to me remarkably alike if not identical. I 
suight Ix! ^roug, 

i. A serious fault — Hie volume control 
is a eompciisated loudness control and Ihera 
is no woy to disconnect the Cfnn/unaulion ; 
and there afe 710 inpui level-s/itii, to adjust 
the control to incoming level and to room 
situ alion. 

These two together, plus (hat wliich fol- 
lows, make the amplifier grotesquely un- 
usable in many situations. With no level- 
sols, incoming signals can be adjnstod 
onlv hy the loudness control itself, whiidi 
must be turned down to attenuate them 
for listenijig. The result is false coiapon- 
sation, boomy cxtr.a bass, and the ampli- 
fier can be used only by rolling off the 
bass tone control — but there is nn ba.9S 
I'ollofT on this amplifier (sC.C t.he ]ireeed- 
ing) ; so you. are licked! Not a thing you 
can do. 

5. Tho high-level inputs are desifiued to 
take about one volt, to drive the amplifier 
to proper out;piit. No level sets. Somebody 
had the naiTC idea th.at most radio tnnors 
and tape reaorders produce one \-olt! .Moat 
tuners send out a healthy three or four or 
live volts. Result: tho radio input i* abao- 
lulely unusable unless you are lucky eniuigVi 
to have au output Icvcl-sct on the tun(?r. 
I did, and I turned it almost all the way 
down before the signal was attenuated 
enough to drive the Vico rightly. 

I tried to play my Ampe.x o.vO through 
the Vieo and got. nothing but hideous blast- 
ing at \'ery high overload. The Ampe.x, too, 
])uts out more than the Vico wants and 
Ampex docs not have an output level con- 
trol. Its output is more or less standard, 

Either something is very wrong with my 
Vico or someliody did some pretty sivcteliy 
iin'estigatliig into the standard output 
V(dtages for eomniou high-level sciufisC'S 
in hi-fi. 

(>. 'I'liere is a four-position range t'tin- 
lr<d or serateh filter; mine is entirely iii- 
oper;vtive. (The rmnble filter "work-s OTC.^ 

7. The high-level inputs have me battled. 
.Specs call for IliGri-LKVEi., i.-jpUT y(i7i tai'e 
but the input plug is marked tapk riKjMi 
and, as far as I can figure, is low-lovel. 
tjoes through the preamp. Just to further 
confii.se things, the front control says 
merely i^apb. And as for the nioil-Lt'.vkr. 

ISl'trl' I'Ot! ('RVSTAL OR CKi^A^fIO Plf^KUi". it 
feeds througli the eoniplefc array of c^pial- 
ization positions for magnetic c.artridge, 
tiiough it by-pa.sses the ))rcamp. Tliis would 
seem to me to be gilding the lily, to jnit 
it inihlly! .Tust whiit happens to a pre- 
eipnilizrd (ililiofGntly cqualiaed^) etraniie 
when it is fed into an RTAA curve-pro- 
ducer? Maybe I'm dumb but I Cfrii't figure 
ihi.s one Out. 

(Nope, this inpjut is not for those dena- 
tnreil ceramics that are made to act like 
magnetics- They plug into the regular 
tuagnotic input.) 

All of which add.s up to a pretty imjfrcs- 
sive sort of Hiulnistieduess, ii would .sCciii. 

(Continvfi) o)i /^rtr/rv ./S) 
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the 

experts say... 




in High Fidelity t he best buys ^,„^r£0^ 
are ^fWf^^ 




BETTER ENGINEERING since 19tr, EICO has pioncci ecl (he 
concept of lest insminicms in c^sy io-build kit form — lias become woiltl-faiiions 
for laboiaiory-pvccisioii inslvumenis low cost. Now EICO is applyiuij; its v;ist 
CKpeiieiicc in the cvciuive eiiginecrinu; ai high fidelity. Resull: liigli praise from sucli 
authorities as Caiiby of AUDIO, Mnishall of .\L'DIOCl?.AE'r, Molt of IlICI l l inKLri Y. 
Fantel of POrULAR ELEC I RONICS, Slockliii of RADIO TV NE\\'.S, etc. - 
a« wll as fioiTi the critical professional engineers in the field. t 

SAVE 50% ^Iji-'^s purchasing, and n price policy deliberately aimed to (■ncoiiraj^e mass safes, 
make this possible. 

EASY INSTRUCTIONS Vou need no prG\'iou.^ icchnical or assembly cNperieiue to bnild any Ij 
ElCO kit — the instructions are simple, slcp-bv-ste|), "beginner-tcsicd." 

DOUBLE 5-WAY GUARANTEE Rolli EICO, and your neighborhood dislribiMor, 
guavanlee the parts, instrticlions, performance ... as well as lifttimt service and 
calibration at nominal cost . . . for :iny KICO kit or wired unit. 

BEFORE YOU BUY, COMPARE M any of 1200 neighborhood ErCO distributors 
co;isl to coast, you may examine and listen to any EICO component. Compare 
oilicnUy with equipment several limes the EICO cost — then yoii judge. 
You'll see \4hy the experts rcconiinend EICO, kit or wired, as be.st bviy. 
t Thousands of unsolicitEd testimonials on file. 




HFTS* FM Tunef 
witn "iv«-tronli:" tuning 

HFS2 Speaker System: Utiiform laadtng & natural 
l)ass 30.200 cps achievEd via slot-loaded split 
conical bass horn" of 12-(t path. Middles & lower 
highs from front side of 8V2" t;one, edge-damped 
& stiftened for smooth uncolored response. Stispen- 
sionless, distortionless splke-sliaped super-tweeter" 
radiates omni-tlirectionallv. Flat 45.20,000 ops, useftii 
to 30 cps. 15 ohms. HWD: 36", 15Vi", IJVs". 
"... rates as excellent . . . Linusually musical . . . 
really non-directional" — Canby, AUCIO. "Very 
impressive" - Marshall (AIDIQCRAFT). Walnut or 
Mahogany, $139.95. Blonde, $144,95, 

HFTSO FM Tgner equals or surpasses wired tuners 
up to 3X its cost. New, pre-wired, pre-aligned. tem- 
perature-compensated "front end" — drift. free. 
Sensitivity, 1.5 uv tor 20 db quieting, is 6X tliat of 
other kit tuners. DM-70 traveling tuning eye. 
Response 20-20,000 cps±l db. Cathode follower & 
multiplex outputs. Kit $39.95'. Wired $63.95'. Cover 
$3,95. "Less cover, excise tax intl. 

HF61A Preamplifier, providing the most complete 
control & switching facilities, and the finest design, 
ottered in a kit preamplifier, "... rivals the most 
expensive preamps ... is an example of high 
engineering skill which achieves fine performance 
with simple means and low cost." — Joseph Marshall, 
AJDIOCRAFT. HFSU K.t $24.95, Wired $37.95, HF61 
(with Power Supply) Kit $29.95. Wired $44,95. 

W60 6a-Walt Ultra Linear Power Amplifier, with Aero 
TO-330 Output Translorme/, provides wide band- 
width, virtually absolute stability and flawless tran- 
sient response. "... is one of the best-performing 
amplifiers extant; it is obviously an exceilent buy." 
-AUOIOCf?AFT Kit Report. Kit $72.95. Wired $99.95. 
Matching Cover E-2 $4.50. 




HFSO SD-Wait Ultra-Linear Power Amplifier with ex- 
tremsiy high quality Chicago Standard Output Trans- 
former. Identical in every other respect to HToO and 
same specifications up to 50 watts. Kit $57,95, Wired 
$B7.9S, Itlatching Cover E-2 $4,50, 

HF30 30-Walt Power Amplifier employs 4-EL84 
high power sensitivity output tubes in push-pull 
paraMel, permits Wiltiamson circuit with large feed- 
back a high stability. 2-EZ81 full-wave rectifiers for 
high y reliable power supply. Unmatched value in 
medium-power professional amplifiers. Kit $39,95. 
Wired $62.95, Matching Cover E-3 $3.95. 

HF-32 30-Watt Integrated Amplifier Kit %Bi,1tB. 
Wired $89,95, 

HF52 50-Watl Integrated Amplifier with complete 
"front end" facilities and Chicago Standard Output 
Transformer. lltra-Linear power amplifier essentially 
identical to HF50. The least expensive means to the 
highest audio quality resulting from distortion. free 
high power, virtually absolute stability, flawless 
transient response and "front end" versatility. 
Kit 569.95. Wired $109.95. Matching Cover £-1 $4.50. 

HF20 20-Watt Integrated Amplifier, complete with 
finest preamp-control facilities, excellent output 
transformer that handles 34 watts peak power, plus 
a ful Ultra. Linear Williamson power amplifier circuit. 
HlEh y praised by purchasers, it is established as 
the outstanding value in amplifiers of this class. 
Kit $49.95. Wired $79.95. Matching Cover E-1 $4.50. 



HFEO. HFSQ Power AinjiliflQrs 



HF12 12-Watt Integrated Amplifier, absolutely free of 
"gimmicks", provides eomplete "front end" facilr- 
lies & true fidelity performance of such excellence 
that we can recommend it tor any medium-power high 
lldeiily application. Two HF12's are excellent for 
stereo, each connecting directly to a tape head wllh 
no ottier electronic equipme.Tt required- Kit $34.95. 
Wired $57.95. 



HFS1 Two.Way Speaker System, complete with lac- 
tory-buill cabinet. Jensen 8" woofer, matching Jensen 
compression-driver exponential horn tweeter. Smooth 
clean bass; crisp extended highs. 70-12,000 cps ± 6 
tlb. Capacity 25 ti. impedance 8 ohms. HWD: 
11" X 23" X 9". Wiring time 15 min. Price $39.95. 



MAIl COUPON FOR CATALOG 

£ICO® 33-00 Northern Blvd., L.I.G. 1,'N,Y, 
Show me how to SAVE 50% on profes- 
sional Test Instruments and High Fidelity, 
Send me free catalog and name of neigh- 
borhood distributor, 



Name . 



Address 
City 



Zone . 



A-? 



I'riVi- 



' Patents pending by Hegeman Laboratories 






HFS2. MF20 
Jntegr»t«tl Aniplltters 



® 



HFt2 Integrated Araplitier nf2j) power flmplitler 

33-00 No;r»hern Boulevard, L. I. C 1, N. Y. 
Over I Million EICO mstrvments in use the wor/of over. 



HFSt A 
Sp»)ier System 




AUDIO 



FEBRUARY, 1958 



13 



www.americanratdiohistorv.com 



EDITOR'S REVIEW 



THE PAST MONTH 

JANL'AJ?Y MASS Bl'KN' Hl.l i)\tCV('Slillg lOOlllh 111 tlic liigli- 
tidelity industry, what with the scvaiiiblc for stereo 
cartridy;cs, lufetingi; of tlif Eleetroiiic Industry 
Association, and the demotist ration of a uew system 
of stereo recording, Juxt .such a month as we enjoy 
beeaust of new dovelopmoiitK — one in which we have 
to keep awak<' continually. 

El(><-fr()-\'oii-e Mniioiniccfl iiiiii demonstrated a new 
stereo eai'tridjic eojnposed of cerainic elements and Ui 
be available at a priee of .'tll)-3l) with a diamond stylus ; 
one other model of oartrid<re aniiouiir;ed in tlie 
trade press at a probable ])ri(;e of around $80 ; ami 
there have been other cartridges and rumor.s of ear- 
tl'idges which arc- not x'et to the offii-ial ainioVnlcejucm 
stage. Naturally every ji"ianufaetur(n' will have his 
own vdrsion of a stereo cartridge b(>fore long. 

Tho? new systom of stereo reeording being shown 
employs a standard — but necessarily hijji;!i-(niality — - 
iJionaural efii'tridgc wliich plays a frroove on which 
oiu> channel deri>"es i'rom a f requene_\--niodulated 
i-ari-ier which is recorded along with the conventional 
!Ml(>r«l rcciH'iling. While this system would ni>( re(juire 
a stereo (■«;■/>■;'(/;;/', it does need a converter unit to 
iniscraiiible tlie VM siirmd, with \hr. convci'tcj- said 
to range around $:iO in cost. 

The Electronif; iudiistry A.ssoeialion held -sexcral 
nieeting.s aimed toward standardization of stereo disc 
rccordin<; standardization a.s to stylus tip radius, 
recording levels, and standard positionitig of righl 
and left ehanuels. There is still mvieh to do before we 
may expect .^jtereo discs in quantity, but we ean still 
e.xpect them. 

Oil)' own etfort.s in makini^ a eonversiou of the 
popular (.lenei'al Electric VR-Il cartridge took uji 
rather more time than we expected after the first 
moclel was built. Having constructed one in some five 
days' time after the eoiieeptiou of the original !<lea, 
we spent several uku'c weeks in finding out how to do 
it in a manner wliich was simple euouirh to bo able to 
impart it to tuir renders, rndoubtedly there will be 
•stereo eartridKes (m the market just about as soon as 
the records will be available, but we just couldn't 
resist the temptation to continue our own ''do-it- 
yoni'self" habit to this extent. 

()nc would be surprised at how mu('h he can learn 
about phonograph cartridges by trying to build one 
— we're lUily glad we didn 't have to start from scratch. 

TAPE VS. DISC 

There ha.s been a lot of tallc about, lunv the stereo 
disc would destroy the market for stereo tapes. We 
look upon this as complete nonsense. 

One can make a good case for the LP monaural disc 



over the ordinary nionaural tape— the former is 
cheaper, cjuality is excellent, it is easier to handle — 
placing ou tbe matJiine and op(;rating — and it takes 
up less storage space per minute of playing time. Bin 
in spite of these a<i vantages, tlnire are nuiny thousands 
of jieople who )/.'/7/ go to tiu! extra trouble of handling, 
\cho will pa\' more f(u- taj^e, and who will provide the 
cxti'a storage space (not to mention the extra cost, of 
a good tape player over a record player, changer, or 
eve)i pi'ofessioiud turntable and arm), AVe don't think 
there is any question but that tape i^uality is better 
— when played />» h ijmd iape mmhini} — and tliat 
alone is .still enough to attract those who at-« nm 
satisfied with anything less than the best. And aintv 
it has already been shown by sales figures that there 
arc many who want iJie best, we may reasonably 
assume that Ihefe will .still be pletdy who will con- 
tinue to buy stereo tapes just tis the.v have buying 
monaui-al (and stereo) tapei; to date. We do not see a 
large sw ing In tape, ii-or do we see a large swiug uwa;/ 
friym tape — tape 5s ad!nitte<,ll\- better in tpialitik' than 
discs under optimum c(uiditions, and there are still 
many people who will never be ,satis(ied with anything 
htil the best. 

THE LOS ANGELES SHOW 

AYhile tkerc has not been much natioTiaJ publicity 
about the f(U-theomiiig Ijos Angeles High Fidelity 
Show, we understand that there has been considerable 
in the we-steru iii-ifi Jiotbed. The fact that tlt-e New 
York show is in qwv own backyard, .so to speak, has 
probably led us to believe that a hi-fi sbow^ anywhere 
is an c\'ent of real importance to everyone. Those who 
are connected with the industry in am- way are 
fiat>irall>- most intei'ested in it,s goings mi. The fael 
that there is to be a show in Los Angeles from Febru- 
ary to March 2 is only of academic interest to a 
resident of ilanchester. X.II, or .Slaughter Beach, 
Delaware, The market from whieli any show draws its 
atteudaiiee is more likely to be eneompas-sed in a eircle 
with a radius of less than a hundred miles from the 
,site of the show. 

Be that as it imy, there to be a show in Lo,s 
Angeles, at the Biltmore Hotel, beginning on I*''cbru- 
ary 2€ and lasting throtigh March 2. There is to be 
one iu San Francisco, iu the Whitcomb Hotel, I^'ebru- 
ary l^l^K), And there is to be one in Denver — Cosmo- 
politan Hotel — Pebriiary 7-9, Airoio will be repre- 
sented at all of them, and we trust we will enjoy them 
thoroughly. 

Sometimes we wonder if there could be something 
wrong with a person who goes to six or eight of these 
shows ever>' year «sid evjoyx every one of them. 
We have found that to be the only way to see e%-8ry- 
thing that's new, and we do enj(.*y them. 
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Come on 



-CELEBRATE! 




L 




PICKERING'S 
12th Anniversary 

iai 



YEAR - 1958 - PICKERING & CO. 
marks its twelfth year as leader in tb-e field of 
^^^Bfc high quality transducers and precise electronic 

\ devices for the most exacting engineering applications. 

THIS YEAR - 1958 - PICKERING & CO. 
announces its readiness for the new stereo-disk. 
Yes, it is twelve years since PICKERING & CO. 
was first with a high quality miniature magnetic 
pickup for high fidelity reproduction from records and 
broadcast transcriptions. And now, PICKERING & CO. 
is ready for the stereo-disk with the STANTON 45/45, 
a stereo model of the renowned FLUXVALVE cartridge. 

THIS YEAR - 1958 - PICKERING & CO., in its 
twelfth year of progress, will celebrate their anniversary 
by giving each purchaser of a FLUXVALVE product a 
bonus gift valued at ($6) six dollars to extend the 
utility of the product they have purchased. 

marks another first for PICKERING & CO. with the PICKERING S6 
BONUS BILL! Beginning February 1, 1958 and until April 15, 1958-each PICKERING 
FLUXVALVE product will be packaged with a bonus bill valued at $6. Redeem it on the spot 
at your PICKERING dealer. 

NOW! When you buy a PICKERING FLUXVALVE Mod«l 350, 370, or 194-D, you receive a 
gift of a bonus biil for which you can receive— 

1. Any PICKERING "T-GUARD" sapphire stylus . . . oeilue $£ . . . absolutely FREE! 

2. A credit of $6 toward the purchase of any PICKERING "T-GUARD" diamond stylus you 
choose, 

NOW! You can get the $24 amazing PICKERING Vi mil diamond stylus for only $18! 
any of the other $18 diamond "T^GUARD" styli for only $12! 




THIS YEAR - 1958 



or, 



BUILD UP THE QUALITY OF YOUR Hl-Pl SYSTEM WITH A IPICKERINO FLUXVALVE 



Model 194D I^NICOISE 
Pickup Anil— This »cv\ . . . 
li^luu'ciiitu . , . in[c;:r;(lcO 
:irm :mj c:ir[ric!^c ;ls- 
s:jnihlv con[;n[lin\: diL' 
FLUXVALVE Willi ci- 
cliisivc "T-Guai"()" ■5r\'lii\— 
is only ii fraction of [he 
v^'fijiht ol conv cniion:! I 
l.Tnc ;(fni.s. Hiyli coini^li- 
:incc .Ind sin[;k friction- 
frcc pivot bcsrinp assure 
(iis'tonionlcss irockiiii: of 





FLUXVALVE TWIN 
SERIES 350 -A 111 mover 
■c a r I r i d p e providing ft 
rapid c]i;i c of si y In.-; 
pt^lnt radius, Aviiilable in 
\1 models fo.ftuirini: tniin.v 
^■iVTiibinaii nns of slyii. 
pi-icev SIArt ill a niodcsl Sl-l, 



l- l.UXN ALVE SINGLE 
.SERIES 370-A inininliire 
]iit:il quality ear[ric(j:c for 
use in ;iny type of aiuo- 
ehiinirer or ma,uu3l player 
;irn). Available in ? motl- 
cls, prices start ai a iow 
S17.S.S. 




inicroyroovc and standard 
s^ronvc recordings. Avail- 
able with the V;, 1 or 2.7 
mil diamond stvJnis. Prices 
from S59.ii5. 




'For those who con heor the difference 



HUE tf'Vm-Ltrv man riDeuTY products by 



PICKERING & COMPANY, INC., Piainview, N. Y. 

Enjoy a demonsiration at your tii-fi sound stutjio . . . you'll hear the tiifference. For the dealer nearest you tir for literature write Dept. A2S 
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!V[(>(1(-1 (siiiipl ificd) illiisiratts basic sln.iciiiic of inaiiiu'lic "IVisloi" numiorv— iiiii.mK-'fic aii'I rapper wirei iiitcnvfiven as in a wincloNV screen. 
'l'wi.»tr(! coiu)ilii"iii r>( mayiiieiic wilt sliift.^ picfcncd dircc-tiuii of iiiagiictizalion from j liiii{;ini<liiial to a liirlitul puth. One incli t)f Iwislcd 
wire, ihiiir.iT iluiii a (aii storr as imicb inforiiiHlinii a> leu fcniic riuiis. "Twiiliir" wa?. iiivciiicd ai liell Labovaturjes by Aiwlrrw linbfck, 
.\f..S. ill E.i^. from Piirrliif I ■niveri!(y. 



New twist in memory devices 



An ingenious new kind of inngiielic memory has been 
(levelo[)od by Bell Laboratories scientists for the stor- 
age of digital information. Known as the "Twistor," 
it consists basically of coppei wires interwoven with 
magnetic wires to foim a giiil. 

"Tvristor gels its nanie from a characteristic of 
wire made of magnetic material. Torsion a|)plie<l to 
such a wire shifts the preferred direction of magneti2a- 
tion from a longitudinal to a helical path. This helical 
magnetization has been applied to produce a magnetic 
storage device of unprecedented capacity for its size. 

In n magnetic memory, infoiniation is storeti by 



magnetizing a storage elenicnt. In conventional mem- 
ories the storage elenienls consist of rings of ferrite. 
In the ""Twistor," they consist of tiny scgmenls of hair- 
thin magnetic wire. At each intersection of the grid, 
one such segment is capable of storing a i)inary digit. 

The "Twistor " is simple and economical to fal.i- 
ricate, and its minute energy reqvriremenls are easily 
sup))lierl by transistor circnils. Bell Laboratories cngi* 
necrs see important uses for it in future lelephone sys- 
tems which demand the comijacl storage of much 
information, as well as in digital computers for ci^'ilian 
and military applications. 



BBUL TELEPHONE LABORATORIES (=: ra^ 

WORUD CENTER OF COMMUNICATION'S RESEARCH AND OEVELOPMEMT ^^.'^ 
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How to Make a 

Stereo Phono Pickup 

C. G. McPROUD 

With the high current interest in stereophonic discs, the curious experimenter 
wants to be able to play any that he may get his hands on. A fairly simple conver- 
sion of the G.E. VR-II cartridge makes it possible, and gives excellent stereo results. 



WllV.'X WV. I'lltfjT KKOEIVKD Olll'l'eviCW 
wi]iy of Audio Fidelity's iiiilial 
stciTo disc, we wr^rc notm'ally 
anxious lor some lueaiis for plnying it. 
Tlie unit employed in tlie "\Ve>ih'ex 
demon stiiition* lind been, we were (old, 
linnd Invilt from two l5ftL earti'idyres, 
and wc felt that tf \\'esti'<'.x engineers 
could make snch a modification we 
wnld, too. Aftei- hours of thinking on 
tlie siibjcet, we uiadc our first atfeiupt 
nsmg a GK KPX-Or>0 eartnd;,'e. ResnK.s 
wore sutififaelory as fo stereo effeet, lint 
<iu.alily was not. quite .so Ji^ood. lAirthei'- 
ntoi'C, it appeared lliat the modilttation 
ot a \'R-n wonld be much simpler, so 
we madft several more eoiiversions jitst to 
get into thi\ swin? of it — and to gather 
tlie inTorMLLtion lu-eessary to pas.s tlio 
method oi\ to others;. In flic course of 
the pro.i'eet, n'e undouhtiKlly heeame one 
ot Gl'j's best eu.^tomers, for we exhausted 
the .supply of both eartridges and styli 
in our own partienlar segment of IjOiig; 
Island. We, fiave, howe'S'er, eonvertcd five 
VR-11 cartridges, and the results are 

Fig. 2 (right). Geometry of Westrex stereo 
system. (A) shows stylus motion for 
modulation of only one groove wall; (B) 
shows motion for out-of-phase modula- 
tion; (C) shows motion for in-phase 
modulation. Identical signols fed to both 
channels should produce motion of (8). 
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(juite uniform. Ficjurc 1 .shows a eoiu- 
pleted stereo cartridge. 




Theory 

To under.sland the refjuirerneuls of a 
stereo cartridge, let us lirst consider the 
meehauies of tlie Westre.x stereo disc 
systen). Figure. 2 shows the action of the 
walls of the record groove. In (A), 
niodulation is applied only to (he left 
wall — tl)is modulation be ins,' "hill and 
dale'- with respect to the flat side of the 
w;ill, which makes it at an angle of 45 
deg. with the vertical. As the groove wall 
is modulated, it takes the po.sitiong 
shown by the dotted lines, and the stylus 
moves on a line at an aziniuth of 45 
(leg. If only the rigid wall were modu- 
lated, the stylus would move at an azi- 
muth of 315 dcg., or -45 deg. 




(A) 



Fig. 3. Schematic arrangement of normal 
monaural GE VR-II cartridge, 
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Fig. 4. SchematJC mcdification neces- 
sory to provide two-channel stereo 
operation. 



Fig, 5, Vanes are spot welded onto stylus bar in position shown here. Note that stylus 
is lost from assembly at the left. 



When bolh walls iirc iiiofhilatcc) at tlin 
■siiiiie time, either a lateral motion or a 
A'ovtici'tl motion is iinpavted to the stylus. 
If the modulatioi) is out of phase on the 
two groove ^va)ls, the stylus moves to the 
right and loi't, as in (B) ; if tha modula- 
tion is in phase, the st\-his moves iij) and 
down, as in (C). Since tlie two sij^nals 
in a stereo system ;ive not always exactly 
in phase, the sty Ins motion eonsists ol; 
various combinations of these move- 
ments. However, a pure right-Jind-lcft 
motion o£ the stylus tip gives two result- 
ants, as .shown in the small vector 
difigram in (B) ; similarly, a pure up- 
and-down motion also gives two result- 
ants, as at (C), but here it will l)c noted 
that tlie vector, L. for the left channel is 
10 versed in direction from that of the 
vector in (B), and that the direction of 
the 75 vector remains the same. For our 
purposes, theii, it is JU'ccssai'j- that we 
h.ave sonii; element which senses motion 
in the two planes — --r-lo dc^. and -45 
deg. 

The normal Gli^ pickup consists of a 
scu.^ing element for lateral motion only. 
Figure 3 shows the schematic arrange- 
ment. At (A) the magnetic flwx flows 
from the top of tin; magnet to the top 
of the core, and from the bottom through 
the stylus bar; (B) shows the ''sclie- 
matic" of the magnetic circuit. As the 
sty his moves latemlly to the right, for 
example, an increased flux flows through 



the riglit leg of the core and induces a 
signal of one polarity in tlie coil, while 
decreased flux in the left leg of the core 
induces a signal in the left eoil. Proper 
polarization of the coils gives an addi- 
tive sigria!. Any vertical motion of the 
stj'lus does not appreciably change the 
magnetic eii'cuit, and no signal is in- 
duced in the coils. 

Using the same principle, but simply 
providing two seta of pole pieees nnd 
some arrangement to simulate the stylus 
bar, we arrive at the arrangement of 
Fig. 4. The right eoil is now in a 
separate magnetic cirniit from the left 
coil. 5Inti<m of the stylus, and the at- 
tached vane, in the direction of the 
nrrows will cause the left side of the 
vane, to v.'u'y tlie flux tbrougli the left 
coil, but will have little effect on the 
right coil; the opposite is true whfii the 
stylus movement is at -4.") deg. 

Such an arrangement gives less out- 
put in eacli section of the coil because 
(here is no longer a ■'push-pull'' effect. 
Furthermore, with only one coil in each 
channel, the hum-cancelling effect of the 
tivo coils is eliminated. As normally 
built, the OE cartridge has the two coils 
in series, hut so polarized that they are 
iiisen.-.itive to external hum fields. Huw- 
ever, in (uir stereo modification this can 
not be helped (without adding two extra 
coils), but we have not found this ob- 
jictiotiable on a profcssioiuil-typc turii- 




Fig. 6. Modified 
TV antenno clip 
serves as spot 
welder for attach- 
ing vane to stylos 
bar 



table, alheit it was on a small record 
jilayer. 

From Fig. 4, it .should be clear that 
)( wc eonld add a vane to the stylus bar 
luid provide the two magnetic gaps for 
tlie vane to move about in, we would 
have a stereo pickup. The next; step was 
to find out how to accomplish this. 

Stylus-bar Modifications 

This is the most ticklish of tlic oper- 
ations (and the reason for our need for 
many styli). The requirement is that a 
small vane be attached to the stylus bar 
just back of th(^ sLyhis itself, the vane 
having two "wings" at 90 deg. to each 
othdr, and each being 4.') deg. from (he 
plane of the stylus bar. Figure d shows 
two stT'kis assemblies with the vane.^ in 
place. 

The vaue itself is cut fri>m a piece 
of soft iron .000 in. thick. Wc used a 
piece of permalloy shieliling from an old 
recording head, but the shell of an RPX 
cartridge would serve. Shim stock can he 
used provided the teiiipfr is removed by 
heating to red heat and allowing (o cool. 
Cut a strip .3/64 in. wide by l*^"? 
and bend it 90 deg. at the center. The 
bend should not be too sharp, but gently- 
rounding with a radius of, say, .010 in. 
We first tried cementing this to the 
stylus bar, hut could find no cement thiit 
would hold. We then asked a dejiti.«( — 
since they have various types of cements 
tliat seem to hold indef.nitely — hut with 
no result, except that he suggested a 
friend who is an orthodontist, and whose 
work involves spot welding sn)all bits 
11 lid pieces together. Tacrc we got (wo 
vanes welded to two stylus bas-s, atid we- 
constructed oni' fii'st stej'eo cartridge, 
using the RI'X. J3ut when one of the 
vanes came otY, we decided to do oni' 
own spot welding and devised a very 
simple gadget which actually works. 

The T V service boys have a clothespin- 
like device, for rapid connection of an- 
tcnna leads to sets on the bcjich, of tlie 
type shown i.n Fig. 0. Tlie two jaws, 
made from a Weiler soldei-ing gun tip, 
were soldered to the metal piirts of the 
clip, 8s were two leads each consisting 
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SEMO TO 
THIS 4HAPE 



Fig< 7, Deicjils of common pole piece, 
which is mode from .020" transforme)- 
lomination. 

of i.lio two wii'(!s ill a short length of zip 
(;ord. The bottom jaw is bent so iii^ to 
gut under the tip of tlie stylu.vi bar, jind 
is filed off at right niiirk's wiOi t.lic point 
up so as to steady the viinc. Thi^ toj) jaw 
i.'^ filed to ;i blunt point — with a radius 
of perhaps .010 in. 

Willi the two ioiuis eonneeted to tlie 
seeondnry of a G.S-volt fihiinent trans- 
former — w'itJi a 20-anip. capneity — uiul 
with a pu.shbutton .swittrh in the priiii.'iry 
eireiiit, this arranajemcnt makes a very 
sati.si'aetory wpot welder. Remove and 
save the damping rubber from under 
the styhis tip and cut off the earrier 
just ahead of the finger-<;rii) ).irojoe- 
tioiis. Place the vane over the botfoii; 
jaw, and put the stylus bar over it sis 
close to the stylus as possibku Let the 
clip close to hold the pnrtK together 
and press the pushbutton for about half 
a second. That's all it takes — too much 
fime will burn off the tip of the stylus 
bar, too little and the vane won't stick, 
A little practice is roeoimnended ho- 
fore attempting this with tlie styhis it- 
self; after the first few welds it will 
seem quite simple. 

After the weld is completed svicee.ss- 
fully, cut off each vane to a length of 
5/64 in. and smooth the edges, using 
a fine Rle. The oi^cs in the usual set of 
Swiss pattern files are very useful for 
this entire operation. Adjust the vanes 
to an exflfit 90-deg. aug-le, with both 
sides having a 45-deg:. angle with the 
stylus bar. 

When this operation is mastered, you 
!ire, practically ready to go into pro- 
dutitiou. 



Disttssembly of Ihe Cartridge 

To get at tlu' insides of the cartridge 
rcc]nires disas.-:embly. Pry up the tips on 
the front .shield and remove it, and re- 
move the top t'le.eirostatic .shield -and 
the insulating strip under it. CareiuHy 
scrape iiw«y a.s niueh of the w-a.K hs pos- 
sible and save it for htov use in iras- 
seiiibly. 

With a small .>crewdriver, lift out 
the top poia-pit'ci! section, and follow 
with the .smaller piece. These two "I*- 
shaped parts straddle the pole pieces 
in the coils and hold them firmly, li'roin 
tlie bottom, ])ress on the pole piece tips 
alternately; they will push out the two 
coils as they are pushed upward. Dres.s 
the ooil «3scnil)ly back over the «ar- 
tridgfl ea,se. Tlic Icad.s are fairly stiff, 
and need not be diseonnecled. I-ieniove 
the magnet from its comi)artnienL Lay 
the case aside for lat('r work. 

Preparation of Pole Pieces 

The eoiumon pole piece is made. From 
a lamiiu^tion from an old transformer, 
with a thickness oi' .020 in. being rec- 
ommended. Cut the piect! to the smi 
iuid shap<; shown in Fiij. 7. The stjuafe 
opening should be made by drilling a 
S/Hi-in, hole first, then tiling to the re- 
quired dimension. The slot at the top 
is readily done using' the flat file from 
the pattern set. The Kiw^er sketch in 
Fif), 7 shows how tiie eommon j^olc piece 
is bent, with angles of 00 deg. at top 
and bottom, and the two tips bent up- 
ward at 45 dey. 




ri-g, 9. Commcsfi pole piste, at ihe left, 
with the two modified pole pieces which 
go through the coils. 



OdlGINAi iHAPE 



(AOBITIED SHAPE 



Fig. 8. Original pole pieces must be 
modified in this manner. 



The two jxile pieces from inside the 
coils have shapes like thosfi Jit Use tf<p 
in Fiff. 8 originally. These should be 
nindified to tlie shape .shown at the bot- 
tonj. Note that the tips are cut off 
slightly. The 4:"vdeg. J)cnd is easily mi,»di! 
by holding the tips in a vise, spacing 
I l ie upper part by a scre wdriver blade, 
'J'apping the handle of the screwdrivej' 
will make a .iiliarp bend without deiorm- 
ing the rest of the pole piece. 

]'^)(/urc 9 shows the y>o\c pieces as 
completed. Scale on c.oniinou piece 
sl!o\vs in the photo, but should be re- 
moved as much as possible witli fine 
steel wool. 

Preparation of Cartridge Case 

In order to clear the new parts, the 
cartridge case must Iw modified, as 
sliown in Fiff. 10. The filing on the bot- 
tom of the case brings tihc flat surface 
juist to the bottom of tli« <rhjuinel for 
the styhis Cisrrier. The ridges at ihe. 
sides of the stylus carrier arc sloped off 
also. 

The lead betw^ecn the two coils should 
now be freed of wa.\', and the comirt<m 
wire attached. A single .strand from a 
length of lamp cord is about the right 
size. It should be twisted aronmd the 
joined leads from the coite, s»ldci'ed, 
and dressed around the side of a eoi). 
Insert the, two pole pieces into the slots 
(Conlivucd on page -JO) 




Fig. 10. Cartridge cose modification is d^ne by filing cs shewn. 
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Custom-Built Corner Horn 



Enclosures 

LAURENT CAGNON 

The author describes two low-frequency back-loaded corner horns — one 
with a theoretical cutoff of 40 cps and the other with a cutoff of 32 cps. 



TliE IMltST OF T11K TWO olW'losures to 1)C- 
(k'Sei'jbed wilt hv. a spetfially dcsig' 
DiUcd cciriii'i- vtrsion of (lie Lahoi-a- 
tory StJilulariJ Rftl'trtrn'O Loudspoalcm-, 
iitilizinix llic new Jpi!s<^ii KT-rtl kit. thi.' 
Impi'vijil 3-\vay -iysu-iii. It Wiis 'lo.sijfMt'd 
to satisfy tliose who pret'cr to hiivo a 
corner vfrsiou of this i(uigiiififcoi>t 
speaker system and who are Me to boild 
their own enelosure or to JiiiV(; it <-oii- 
stnicled to their specifk-ations by a 
fonipotcut (■arpentor. 

This new model looks smaller tlifni tin; 
PR-10(I, liein^- only loi/, in. Iii^'li. It pvo- 
diKrCS a sin<rl(:'-soiind-sf)nroc eitoct at a 
c-loscr raiijx*-. the woofer bein^ mounted 
nearer the iaid-fre(jueney and high-fre- 



queney units than it is iu the PK-IOO. 
l''or tlioae wlio want to know more about 
ihi.s kind of horn eUfkisure or to mider- 
stand thoroui;'hly iro> theory, design, Kdi- 
struetion. ijistallatiou and operation, I 
sutftrest that they read earefully the three 
e.vecllent artieles written on thi.s suhjfret 
by eompeU-'nt .Ien*ifn taiginee.rs.'' 

The horn paranieters are indicated in 
Talile I nnd they are praetieally tJic 
same as tlic PR-iOO. 



0:>1 !''o>n'h Ai-€ii)ie, Qxieht-c 3, Caimdu 



•Baiiiol .f. 1:'L-.iCl>, "T)csigii faet<)r»; in 
liorn-t\-iJi> siie;ikt>rs." JA'KH. Oetohcr. 

-Daniel .1. riach and Pliilip B, Williams, 
".■V l.iboi'ntory rot'ercaot." standard kon^l- 
spc:iker sy.steni," Auuio. Oetobcr. 10.^4, 

■'Karl Kraaier, "Biiildiag tliG .Ic-risen Im- 
perial. Audwi:yj>fl. Novemlier, lO.j.O. 



TABLE I 

Cut-of^ frequency 40 cps 

Taper rate. Hypex flare T, 7 

Throaf or take-off SO sq. in. 

Mouth area 704 sq. in. 

Path length 68 in. 

Sound-chamber voJume 5000 cu in. 

Acoiistic crossover frequency 175 cps 



Construction 

Coiistrm-tioiial data are ^!,'-ivon in 7'')//.';. 
1 and 2. Use. Y^" hard plywood, glued 
and serewed tOf;(-ther. The iu.S)d<:i siii'l.aee 
of lite horn must bo suiiil<^l iuid given 
three eoats of sliellae. Clefits or glue 
})lo(rks 1" by 1" ave used t.hrougiumt in 
eoniers between panels and top, bottom, 
and inside .separations. 





top VIEW 
IhJSIDE PARTITIONS REMOVED 



1 V2" SO. 




Fig. ). Plan vievv of first type of horn. This is a corner version of the Jensen "Imperial" reproducer, in effect, and appears I0 

be sorrtewhat smaller because of the corner jse. 
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Fix six dowels between pHiicl.s ] and 
.11 and ^ix more heim-en pjniicij; 4 and .12 
lo straij^tlion. Place tlirci> 'hovi/ontal 
stiffen inj;' incmlK'rs ■*4" x- 3" on rear of 
back sidi^ pa>iels 1.1 And 12 (it U", 22'' 
iind 33" high. Tlx? woofer i.s iiiountcd on 
tlio front paiii'l, wliit'li in removable, 
wlu'le the mid- and Ingli-fmineiie^- units 
Hft> firad in the open front, Tlie jiitra- 
Tmigm i<{\xa\v/.i)i: am! tJie iwci n-o&siovn- 
net.\vo!-ks are jjliietvi on tlie widt's of tln^ 
M.R an<l H.].i\ nnits in t!ii> .same c6isi- 
pjjrtiuent. For ;>p pen ranee sake, a base 
] to 2 in. high caii be added to the 
enbinet iC desiired. The entire horn should 
isolated froni the floor bv means of 
'4'" to Va" thick Ozite or rubber. 

If you have ft |>erfoet eornei' and if 
you wish to siHipiify tlie t-iielo.sHrc, 
panels 11 and 12 may be eliminated ))ut; 
on only one condition: the horn .should 
bo permanently fastened to the two walls 
to avoid nir Ifiak.s of any kind w-hicb 
would have, iidvcrse presisnre cJfeets on 
perforniaiiCie near the cutoif region. Fig. 
3 shows sueh a. horn -^vith panel.*; 11 and 
12 renrovfcdl. 

Fo)' more partieulars on the construc- 
tion, assembly and final adjii.stnu"'ut of 
this model, see full e.vplanations given 
for the second model for wliieli tonstnu! 
tioii is similar. 

With fhi.s 3-way system, voices come 
to life and I can rejM-itt what Jensen 
<;'!niiiis=that there is 3 now and aiiuost 
.s^eometi'ieal separation of in.struments. 



lower-Preqyency Model 

The second horn to be described was 
designed for the audio expert win) wi.shes 
to go Still lower isi the low-freqnon('y 
range with an eiidtusure of reasonable 
dimensions. Wt! know tliat even some of 
the !ar<j:'est and most expensive corner 
horns exhiiiit serious weaknes.ie5; below 
Hn (ipa. Tli<>y ent i^iff very shnrplv' sfi that 
w-hilo tiu^'r response may ))e cxeelk^nt 
dovi ii to 35 or 40 cps, they produce very 
little fnndamental energy below 30 (^])s. 

This uew horn lias a lower cutoff of 
32 eps in Order to obtain maxinnnn cffi- 
eiency sit 30 cps, good efficiency down 
ki 20 cps, tiiid KjKHiyrh remaining effi- 
ci<?n<sy as low as 2S cps. Because of rc- 
ai'tanM-aininlling pi'inciple and the ex- 
trenHt rigidity and den.sity of the 
iniclosure, it Was possible to ccfend the 
operation of the horn, well below its 
normal cutoff frcqaeiicy, so a theoretical 
entoft of 32 eps %vas found .Sufficiently 
low for the present requirements. 

It i« es.=entially a back-loaded low- 
freqnency corner horn in an enclosure 
Scientifically designed aronnd the special 
high resonance, low resistunce, !L5-in. 
Jensen woofer P15-1..I., .stock No. C-5823, 
nml not a compromise between a .short 
horn and a real horn. It utilizes the 
more efficient Ilypex flare together with 
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a .sound chandier ul' adequate, volume for 
a 17'0 cps acoustic crossover fre<(uency. 
The throat is of tin; correct size for fnll 
efificiency and ha.-; an air column of the 
reqifiml length earefuJly caleuialed an<l 
laid (Hit not to exceed 2-p(.n'ccnt devia- 
tion isi' the Hart' evuphiyed. Finrtlly, the 
n\n;ith is large cnoiigli for the c«t-o(f tiv- 
quciicy chaseii. 

T5ie l{ypc,\ flfire T. 7 was retained be- 
cailsi! «f !.i hiifher throat resistance and 
thel'eiViiii highei' ellicieiicy in the vicinity 
of the cutoff frequency. To obfaiii the 
hyperboiii; e.vponential flarfl retiuiwd for 
this low-f rerjueney Ilypc.v horn (.see U.S. 
patent Ko. 2,33S,2G2) the ilollowing cal- 
culations hiitl to be made. 

An s>coustic horn wliose ci'oss-sectiojJal 
area inirreases from a value S,. at the 
throfit of the horn .suhstantially in ao- 
cordance with the !iiw, 



^i'-S, cosh — + T Sinli — j 

wliere ;S' = eross-sectioiial area at di^^tance 
.'(■; from the throat of the horn nu'asiireti 
along the mean acoustic Yi;ifh thereof, 

where C = the velocity of sound in nir, 
or 13,.~)2-f in. pev si'cOiHl ; 

/a~ciitfiff frequency of the horn, 
or 32 cps ; nn<l 

T - ,'1 constant liavinTi- ^ v-alue h:ss 
than imity, or 0.7O7. 

Solving these equations to ubtais* the 
crtBS-seetionjd area, at every six incht'.s 
alow.g the .KiOu.stic path gives tin; figures 
in Table fl. 



Fig. 2. Cross-section through the center of the first type of horn The drawings are 
to s-calle OA" = 1"), and most measurements can be scaled directly frorn Figs. 1, 2, 

4, and 5. 
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TABLE II 



X 


Cosh 


Sinh 


Cosh -;- 
I 0.7 Sinh ) 


s, 

S4. in. 


0 


— - 





— - 


80 


6" 


1 .004 


.090 


1 .067 


91 


1 2" 


1.014 


.1 70 


1 .283 


103 


18" 


1.036 


.268 


1 .498 


1 20 


24" 


1 .062 


.357 


1 .721 


1 38 


30" 


1.100 


.459 


2.022 


162 


36" 


1.144 


.555 


2.347 


188 


42" 


1 .202 


.666 


2.782 


222 


48" 


1.263 


.777 


3.247 


260 


54" 


1.338 


.888 


3.838 


307 


60" 


1.423 


1 .012 


4.541 


363 


66" 


1.520 


1 .145 


5.387 


431 


12" 


1.629 


1.286 


6.395 


512 


78" 


1.7 52 


1 .438 


7.606 


608 


84" 


1.888 


1.602 


9.054 


724 


90" 


2.040 


1.779 


10.791 


863 


96" 


2.209 


1.970 


12.873 


1030 



To obtain the "cquiiv^d luouth areu of 
our 32-eps Hypcx horn, tlio o.vpvcssion 
D„^ — 4300/f is applic'ublt!, however a 
Ijetter equivalent expression on an area 
basis yields, A,„^l.-irjxlO^/f' whieh 
gives a mouth of 14,lfi0 sq. in. for oper- 
ation in free spate. Witb a eorner horn 
wlio.^e walls and floor eoiitiime autoniati- 
enlly the extension of the lioni in the 
room, the mouth ean bo reduced by a £ae- 
tor of 8 and when the born is operated 
under inatebed touditious, this area may 
be further reduewl by as nnieh ns 50 per- 
cent, leaving a mouth area o.i; approxi- 
rnafely SS5 sq. in. which was now con- 
sidered feasible for an enclosure; but 



this is the iri'cducihh' mininnnn for cor- 
ner opeiation only. 

For (lonipfirison, an exponential horn 
whose month is con.sidered as a circle, 
must have a d; a meter which is at least 
.1/3 of the wavelength of the lowest fre- 
quency to 1m! reproduced, oi' in this case 
'^2 cps. Solving' tkk equation gives a 
diameter of hi. and ii nroutb ;irea 
of .17,tif)0 sfj. in. ill tree .space, thns re- 
quiring a path length of nearly IC l^t. 
to obtain the same results. 

To get niaxiiniiiii efflcieiicy with an 
enclosure that combines horn backload- 
iiig and front radifition, a horn having a 
low i;u(ofl' must be designed aronird a 
woofer which lias a relatively high reson- 
ance and should be stiil'ne.ss controlled 
b'Joiv ri'soiiance, so the speeial ]o-in. 
-Jeui^eri woofer which has an unloaded 
resonance (not free-air resonance, but 
\acnnm resonance) of 65 cps niid a 
heavy-bodied cone (moving-system mass 
is o2 grams) wa.s utilized. 

With this woofer, a throat of about 
SO sq. in. was tonsideved small enough 
to get full efficiency. Now if we look at 
tlie results of the hyperbolic exponential 
flare i-ali-ulatioiis, wfi iiiid that a path 
length oj' 90 in. is neeessary to meet 
th(' throat and mouth rcquirc^monts. 

Also according to the theory of quai- 
ter-iva\'elengtli mounting, when the back 
wavrs of the speaker travel a fiuai'ter 
wavLdength or mure l)efore reaching the 



v,-aves radiated by the front of the 
speaker, these front waves will be rein- 
forced instead of cancelled. Witli fchi.s 
horn, the ))ackwavi'S will have to travel 
a distance between S and 9 ft. to reach 
tlie front waves, so it is -tiuite certain 
tliat freque«ei(^s near 28 cps and above 
will lie iideriTuitely I'cprodueed because 
no cancellation will take place. This is 
one of the advantages of a longer air 
column. 

In this horn, the acoustic cri>ssover 
frequency between front and back waves 
radiation from the drivej' should occur 
betwee»i 1.50 aud 200 tpa, siiice bighcr 
crossovers may give a rough I'esponse 
due to the tortuous path. In view of the 
above and con.sidering the woofer em- 
ployed, a sound chamber of ;3000 cu. in. 
was specially designed in back of the 
cone so as to obtain an acoustic crossover 
in the vicinity of 175 c-ps. 

It is thns practically a four-channel 
system, having fi'om 20 to 175 cps, the 
radiation from the back loaded horn and 
from 175 to (iOO cps, the front radiation 
of the woofer. The range from 600 to 
4000 cps is reproduced by a eoiupressioii 
type, mid-frequency driver and from 
4000 eps to upper limit of audibilitj-, by 
the super tweeter. 

These horn parametei's must now be 
concretized from theoretical data to the 
drawing board and then to an enclosure 
design that has sufRoieiitly reasonable 
dimensions to pass through ordinary 
door.s aud good euongh appearauce so 
that it may be placed witliout wif-e's ob- 
.jection in the corner of the living room. 

]\[y aim of designing hm enclosure not 
more than 45^2 in. high was difTicuIt (o 
realize because of the long path length 
required. In niy first trial, I designed 
a born with a mouth of COO sq. in. and a 
path loigth of 78 in. but this model was 
not eonsidered due to a too small mouth 
area for the cutoff employed and also 
because the response below 40 cps will 
begin to droop considerably and may 
be jagged due to rcllections cau.sed by 
throat -resistance variations. 

Finally after many attempts, tlie born 
path was so ingeniously folded inside 
the cabinet, that it has already attained 
a length of (32 in. before turning back 
at the corner. I have thns succeeded in 
designing a 32-cps horn that will give 
optimum performance for the minimnni 
volume of enclosure, but I was obliged 
to put the J\LF. and H.P. units in a 
small compartment on top of the en- 
closure. 

In a horn, the vihration of the walls 
distorts the frequency response charac- 
teristic and introduces hangover and re- 
verber/ition with corresponding reson- 
nance, coloration, and poor transients. 
Absorption which is caused by certain 
materials, including wood, may inti'oduee 
some attenuation or loss of efficiency and 
can be reduced by the application of 
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k , ^ / / / / /'panels / / // // // / / / 7"; 



Fig. 4, Plan view of the second type of horn. All of the drawings in this article are to the same scale to permit direct measure- 
ment. 



siK'Hae, or variiisli. To avoid tliese d(;i;(!cts 
tlie ham walls naist be extremely rigid, 
non-rcsoiirtiit, and iK)n-ai)soi'!)i«g, and 
tin; i))s(dp surfiioe itmst be hard atwl 
smooth with lie ob.?tmctioii. 

I have seen also many horn eabinets 
slsu't to vibrate to tbe fimi)ljtiide ol sotue 
low-f'requ«ticy notes or to tke rolling 
pedal tones of tJif! great pipe organs and 
1 know by experience that it needs an 
extra ri<^id enrlosure to eliminate any 
cabinet vibrations. The construction of 
tliis horn was made in accordance with 
these principlc?s and if you examine FiffS. 
4 and 5 you will notice that at the liegin- 
iviiig of the horn where the pressure is 
iiiaximniii, the front pane!, the two side 
panels and the lwo separation.? have been 
iloiibled to obtain a thickness of I'/a-in, 
solid liard plywood for the required den- 
sity. ALso in order to acquire the extra 
.'itiffness wanted, we increase the struc- 
tural streugfth coiisideialjly by adding 
five 2x4 in. bra<rcs to support the parti- 
tions between the panels itiside the en- 
closure. 

At last to avoid absorption, vibration, 
and resonance in the separator located 
between the first 4S in, of the folded air 
cohimn, a density of at least 4 is re- 
quired for larg-e output at low frequen- 
cies. Thus !i tnickness of 2V4 in. hard 
plywood was needed and if employed 
would make the enelosuie 31 1/2 in. deep, 
which is too large to pa,ss throunfli uiauy 



oixliiiary doors. So in order to reduce 
the cabinet depth to 291/2 1 was ob- 
liged to use a material only '/( in, thick. 
Hecause steel has a much higher density 
than plywood, (7.7 compared to 0.fi7) 
it was calculated that a Vi-in. steel plate 
was the equivalent of 2V4-in, plj-woo^ij 
so a ■5l<?el plate Yi-iu. thick was chosen 
for this important se])ai'ator, 

neeanse this new separator does not 
vibrate any more, it cannot transmit 
resouances to the other parts of the en- 
closure which arc already lieavily braced, 
thus aiding' in lowering the ''Q" (veso- 
ance) of the plywood and eliniiiiiliting 
tilt! last audible retroiifineD and percep- 
tibic cabinet vibrations ; the enclosure is 
tiow practically dead. Because of its 
hin-ker density, velocity, and speeilic 
IV CO list teal resistatice, the ste(d plate 
gives A bi'ight«r sound and in general a 
bettef toue of reproduction, becausi^ it 
red nets laangover in comparison with 
wood. 

To convince yonrself of the results ob- 
tained, I suggest you tap these panels 
with your fist and yonr (irst impression 
will be that you are not tapping wood 
l)ut tnarblc. Imagine now what this rigid- 
ity, density, lack of resonance, less 
uconstie absorption, and absence of cab- 
inet vibration could make to the quality 
of srjund reprodnced. It also increases 
the horn efficiency and at tlu' same time 



even extends by a few cycles its response 
in the e.xtrenie low end. 

The advantage of this back loaded 
horn is such that it has a large source 
of sound and fully di.spcrsed which is so 
necessary for a chorus or big orchestra 
while at the same time it seems to reduc-e 
automatieally the size of its sound souvee 
to tilt; area of its frontal radiation fo.r 
perfect intimacy and presence of a solo 
voice or instrument. 

Regarding eflicioucy, you may say it 
is not so important today, but liefore 
making yonr judgment, consider the fol- 
lowing advantages. The better 3-way 
hoi-ii system gives between 25 and 50 
pew-cnt efficiency as compared to innly a 
to 10 percent for the good bass-rttflex 
systems and as low as 1 to 3 percent lor 
acoustic suspension cabinets, intinite 
ha files, and so on. A less powerful ampli- 
fier can bo used or the same ampliiier 
taw be operated at a lower settiug of the 
voliniie control with correspondingly 
lowei' distortion and also less chance of 
overloading. The effect of presence and 
projection into the room is also better. 

A drawback to be eonsidcred when 
using a horn with such a good response 
at the very low frequencies is that you 
will be obliged to have a very good hi-fi 
instaUatioii, adequately grounded, and 
using only the l)est components — includ- 
ing iiickiip arm, cartridge a)>d stylus 
(f ')w/!)/i«v/ on ]>f!(/f: 
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Amplifier Performance: 
Specifications and Evaluation 



HERMAN BURSTEIN^' 



When comparing amplifiers from their specifications, it is necessary to make 
sure that all of the specifications are stated in the same terms. The author sug- 
gests points to look for — and points which the manufacturer should make clear. 



IN' Di;ciD[N^c; WHAT coftti-ol or power 
juiiplifior to I'Uy, the iuulio fan is 
^■uided to an extent hy niamifactnrers' 
spc(ii(ieations. Among the data of eliicf 
interest are signa!-to-noise ratio, scnsi- 
liviiy, and IM distortion, of wliieli 
dt'pend upon tlio signal level one is 
talking about. • Uiif ovtviiiat<ily, when the 
audiophile attempts to compare spcci- 
fieations ol' dill-Vrcnt brands, hi; finds a 
startling ahsenco o£ common denomi- 
nators. That is, the various Ijrands base 
their specifieations upon dilTorent ont- 
pnt lovels. 

For example, tlu; .sij^nal-to-noise ratio, 
sensitivity, and IM distortion of one 
ftontvol nnjplifter niay he based npon 
1-volt onlput, while the performance of 
.mother nnit may be based upon o volts. 
In the case of power anipliliers, these 
data are generally based npon rated 
ontpiit, which is the nijixinium power 
for a reasonable level of distortion 
(nsunlly abotit 1 to 3 per tent IM) ; bnt 
rated oiitjxit may vary from less than 
10 watts to over 100 watts, so that the 
speciricaiions are quite a way from 
being (comparable. 

Speeilications lor some amplifiers — 
eoutvol and power— are qnile complete, 
while ofher.s are sketchy. Therefore, in 
addition to the problem of comparabil- 
ity of .speeiiieations, one often has the 
second problem of insufiicient data for 
evaluating the snital)i)ity of a given 
unit. 

In sum, a need exist.s for standardiza- 
tion of luanufacutrers' speei/ications re- 
lating to signal-to-noi.se ratio, .sensitiv- 
ity, and dist-ortion of amplifiers, and for 
a more complete presentation of svich 
data. This article seeks to make some 
suggestions toward solution of these 
problems. Even in the absence of stand- 
ardized and complete performance data, 
it is Imped the following discussion will 
be helpful to the audio fan seeking to 

' SSO Tic in Lajie K., n'nnlufih, .V. Y. 

1 Oil course I'reijiieiicy response is also 
an iiiiijortant factor. But this is essentially 
in<lei)Ca(]eiit of signal level — \pit]iia the 
rated output of the unit — and there fore is 
outside the scope of this discussion, 
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evaluate tin; specinentions of control and 
power amplitiers in feruis of his own 
needs and desires. 

Control-Amplifier Specifications 

l^ower amplifiers generally can be 
driven to rated output by a signal of 
0.3 to 2 volts, as indicated by Table 1, 
showing output and sensitivity for a 
number of well-known units. The typical 
sensitivity is not far froM 1 volt, which 
therefore appears to he a suitable stand- 
ard of reference, ft is also ft desirable 
standard lieeaust it is a simple, round, 
easily. remembeied figure. Even iu the 
ca.=!e of the very few power amplifiers 
with a seusitiiity of 2 volts, the outside; 
figure, it is doubtful that the amplifiev 
will more than seldom, if ever, he driven 
to a level recpiiring this much input sig- 
nal; besides, Ihc difference betwiicu 1 
volt and 2 volts is only 6 db, wiiieh is 
not an excessive margin betAveen used 
and maximum available power. 

Altogether, it seenis appropriate and 
desirable to relate noise (including 
hunt), sensitivity (recjuired sigual in- 
put), and distortion to an output of 1 
volt. (Ill the case of the IM distortion 
measurement, one is dealing with equiva- 
leiit-sine-wave voHag*, meaning that tlic 
combined waveform of th« two fre- 
quencies used for this test has a peak 
amplitude equal to that of a sine wave 
repre.seniiiig one frequency;, since the 
usual rncter reads average rather than 
peak voltage, the two -frequency reading 
will be about 0,S A'olt.) 

In fairness, it is vitai that the tests 
be made with voluiue control full ou ; the 
other controls should be set for flat 
response. Maximum gain setting logi- 
cally corresponds to riiaxiniuni drive 
from the control amplifier and in turn 
to maximum output from the power 
amplifier. If performance is measured, 
for example, on the basis of a 1-volt out- 
put but with gain at mid-setting, then 
maximum setting would correspond to 
substantially more than the usually suffi- 
cient 1-volt output. This can give rise 
to niislcTding impressions about the per- 



f(n'niance of the control unit, putting 
distortion and sensitivity iu an unfavora- 
ble light and sigiial-fo-noisc ratio in jin 
undeservedly favorable liglii, a? follows: 
Requiring the control amplifier to pro- 
duce a 1-volt output ai mid-gain setting" 
may require an input sigual liirg'e eiHuigii 
to overload the unit and Bxliggei-ate the 
distortion. The sensitivity figure will )>e 
increased — made pooi'cr — because of the 
greater input signal needed to achieve 
Ihc 1-volt output. On the other liand, the 
sigual-to-noise ratio v.'ill be overstated 
on magnetic phono input inasmuch as 
the reduced gain setting will atteunaft; 
noise of the preaniplifier stsig«{s). I>e- 
liending upon the partieuiai- eircnit, 
there may also be exaggeration of signal- 
to-noise ratio on high level input; tJiis 
will happen if liigh-leve! signals go 
through an amplilier stage prior to the 
gain control, 

Qivon t)ie seusitivity &x\A sigiial-l.o- 
noise rfttio speeiiicntkiiis based on s\ 
I'Volt output, the audio fan ejin easily 
translate these, if need Ik', into })"r- 
i'orinauce at lower or h-glicr output levels 
(with gain full on), because the rela- 
tionships involved are linear. JVir e.xaui- 
ple, if the signal-to-nuise ratio on high 
level input is SO db at 1 ^■olf output, t'hoii 
the ratio is proportioiudely higher, 
namely S6 db, at 2 volts ■output (it is 
assumed that the control aMiplifiev <;an 
produce apprecialily niOrD than 1 volt). 
Or, if the sensitivity is 10 snv on soag- 
netic jdiono input for I volt outputj it 
can be deduced that the sensitivity is 20 
mv for 2 volts output. 

On the other hand, no .such linear re- 
lationship exists where distorti^iii is coB- 
eei'ued, 'Therefore the )')rn<!lii!e of pro- 
viding a chart showing IM distortion 
at various output levels is eommendable. 
Usually, however, it is not |iossible to 
read such charts with "Jic desired de^'ree 
of accuracy. Often one cannot differenti- 
ate, for example, bi^twecn a distortion 
reading of 0.,5 or 1.0 per ceur. Today it 
is widely felt that leas thfui 1 per cent 
Ii\[ is desirable in ainplifiei-s, and there 
a])pears to be a definite trend toward 
identifying top notch perfovnianec \vitSi 
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Table 1 

SENSITIVITY AND OUTPUT OF SOME 
POPULAR POWER AMPLIFIERS 



0.1 per eeiit J.\J or less. Thus the distine- 
tioii hefweeii 0..5 and 1 pei' cent or be- 
tween O.I and O.o per ocut k not niiim- 
portant. 

For ease And ai^euraey, it seems de- 
sirable to sbow lir distortion in tabular 
as well i\s chart form. Since the average 
level of mmi(< tends to be roughly 20 
db lower than the peaks, it seems Ap- 
propriate to sIkiw .t]\r distortion for tih 
output level of 0.1 volt as U'cll as 1 volt; 
gain pontrol .should be kept full ou and 
input signal reduced to the necessary 
extent. On the other band, the input 
level eoutro! of a power amplifier (usu- 
ally there i.¥ such a control; if not, there 
sliould be) is often turned down in order 
to reduce confiol-amplifier noise, paa*- 
ticnlarly i;:' the latter has only a fair 
si^nal-to-noise ratio or if the speaker 
nsad m the iinisie systeni is quite offl- 
eient. It is difficult to know in advance 
bow much attenuntion of this sort is apt 
to be encountered, biit a figiu'e of about 
10 db would not be unusual. So it xroiild 
se.eni desirable to have (he IM distortion 
for a control amplifiei' when its output 
level is 3 volts. Finally, ina.smuch as 1 
per cent IM js ton.s:idered about the 
ina.xiinuiii consistent with higli fidelity 
so far as amplifiers are eoncerned, it 
would also bo desiral)le to know how 
luany volts tbt^ eolitrol .tmplifier can put 
out at I per cent HI. 

Evaluation of the CoiitFoll Arnplifier 

Fligh-lcvfl sources, such as FM tuner, 
tape nuK'ljine, TV, and piexoelectrie 
cartrid^^e, ordinarily produce from 1 to 
0 vol Is on peakij. 'J'o allow a .safety fac- 
tor, it will be i-HSunied for the purpose 
of the follow^iiig diiseiissio)! that at least 
Of) volt peak signal is available at the 
high-level ijjput of tiio, oontrol auiplifier. 
It shall siunlarly b{; assinnod that the 
niagnt'tic phono (/artridj^'c also produces 
at least O.o volt peak signal fiftei' equul- 
iinHf'U aiir/ preuinplijicat'ion ; some of the 
vcry-low-Qiitput eariiidgres may not do 
sOj but for such cases the pickup manu- 
faetui'Gf usually makes available a 
step-up trunsforoH'r to be used between 
the pickup ami the Mnguetic phono in- 
put. I''ar convei'iftncc and simplicity, tin; 
following;' discussion will deal witli sensi- 
tivity largely in torins of high-level 
sources, but ir .should be uudevstood that 
whatever is said about tlrese applies in 
eorrespondini;- fnsliion to low -level 

There i? eon.^iderablft variation in the 
sensitivity and o\itp))t A'olta{;'e fissures for 
various control antp!i(iei-s. For example, 
some may require as \uuch as 0.5 voh 
input for a f-volt output, while others 
may have a sensitivity of loss than 0.1 
volt for ti 1-volt output; some will pro- 
duce only 1 or 2 volts before they ex- 
ceed i per cent IM, while others can 
produce a.' nnich as 10 to 15 volts at 1 
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Acro Ultralinear II 
Altec Lansing 340A 
Dynakit Mark III 
EICO HF-60 
Fairchild 255 

Fisher 20-A ; 55-A; 80-A2 

Electro-Voice A15; A30; AlOO 

Gray AM-50 

Grommes 221 ; 260 

Harmon- Kardon Melody II; Trend II 

Heath W-BAM; W-6M 

Interelectronics Coronation 400 

Lafayette LA-70 

Lectronics Custom 56 

Marantz 

Mcintosh MC-60 

Printed Electronic Research Peri-50 
Quad II 

RCA SP-10; SP-20 

Regency HF-50K 

Rogers (Ercona) Cambridge; Eton 

Sargent-Rayment 240; 280 

Stromberg-Carlson AP-428 

Tannoy 40-vjM 

Techmaster TM-15A 



per cent IM. To the extent that naaxi- 
inniii output at reasonably low distor- 
iion, say 1 per cent, exceeds 1 volt, this 
may be regarded as a plus facitor J:or the 
control amplifier being evaluated, bo- 
eimse it permits the input level control 
of the power amplifier (o be turned 
down, tlieroby atccnua.tin^ uoise pro- 
dut'ed by the. control unit niul improving 
the signal-to- noise ratio for the total 
system. For e.xaniple, assume that ihe 
si;;;nal-to-noise ratio ou high-level input 
is "0 db below an output .signal of 1 volt, 
and that th<* contiol amplifier can turn 
oui 10 volts nt 1 per cent IM. If the 
power aniplifier 1ms a sensitivity of 1 
volt and its input level control is set to 
reduce an input sis;nal of 10 volts to 1 
volt. Ibis resuHs in a 20 db redmdion in 
control amplifier iloise at tlic .-same tiiiie, 
so that (he sigiial to noise ratio of the 
latter is in ctceet raised by 20 dl) to 90 db. 

A\'l.iether the control unit can be driven 
to 10 volts so as to tfike advantage of 
the potential im prove men t in signal-to- 
ncc'se ratio depends not only upon its IM 
curve but also npon its sensitivity. In 
other words, how uiueh input sisirnal is 
necessary to drive the unit to 10 volts^ 
If the scusitivity based on a 1-volt otif- 
put is rated, say, at 0,1 volt, this trans- 
lates into 1 volt input for 10 volts out- 
put. Inastauch as 0.5 volt input is all 
that one can be mre of, the. full 20 db 
increase iji sig-nal-to-noise ratio may not 
be feasible. However, one can be cp.iitc 
certain of obtaining 0..5 volt input and 
therefore 5 ^■olts output, t'sing the input 
level control of the power amplifier to 
attenuate 5 volts to 1 volt is a cut of 14 
dlj — noise reduotiou not to be sneezed 
at. 

On the other hand, while the most 
input signal one can be sure of is 0..5 
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volt, tiie prohahililii is quite high of be- 
ing able to obtaiti 1 volt, so that the tull 
20 db improvement in signal to uoise 
ratio of the control amplifier may be 
within reach atter all. 

Power Amplifier Specifications 

Wheu speaker systems of average ef- 
licielicy are used in rooms of typical size 
and furiiishiri«:s, the ina.vimuui power 
output apt to be required for normal 
reproduction is under 10 \\'atts, often 
as little as 1 watt or even less. True, 
there are some speakers of extremch- 
low pffieieney (jtlhdt high quality) that 
may require as nnich a.K 20 watts oi' 
more, but on the other hand there are 
also speaker systems of very high efli- 
■c.ieney that mav draw otjly a fraction oJ:' 
d wiitt. On the wlmlc, an output of 1 
watt scents to be a reasonable standard 
of refereiiee i.'or eomparing power am- 
plifiers intended for home use, and has 
the advaiitTigo of being a convenient, 
easily remembered numbiM', AVhile 10 
watts might .seem an equally appropriate 
refcreaice level, it is too high because 
there ;ire a few pov.-er amplifiers which 
are rated at less than 10 watts, yet per- 
forin v^'ell eiKmgh ro come wivbiii tl\c 
high fidetity category. 

Thus, in specifying signal to noise 
ratio, sensitivity, aiul IM distortion, a 
suitable reference level appears to be an 
output of 1 watt, attbough convention- 
ally these ratings ai-e bas(;d upon rated 
output, which may range from less than 
10 to over 100 watts. 

In the ease of signal -I o-noi.se ratio, a 
figure based on rated output tends to 
exflggcrate the amplifier's performance. 
For exninpk, eonsider a 100-watt ampli- 
fier with a signal-to-noise ratio of 90 db 
(Con/uini'd on p'ifjr S3) 
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Simple Electronic Switch for 
Magnetic Sound System 



DR. INC. PIERANTONIO CREMASCHl'' 



While most electronic switches for audio circuits are relatively complex in order 
to avoid the possibilities of "thumps," this one gives the desired results with a 
minimum of components. Many applications will undoubtedly come to mind. 



In tliis ill-tide II new eii-i-uit for a 
simple ;md inexpensive clcetronic 
s\9iteh is ilhistviited. The pilot signal 
used bns ;i I'lefiuciify ot 12,000 eps, but 
with slight changes in the filter net- 
works, nny avjtilablc fre<iuei\e,y outside 
the audio band imployed eonld he nsed. 

Schematic di.ij^vanig are given with 
the values of all components and in- 
structions for alignment. There shonld 
be no dilfienlty in assembling this cir- 
cuit which vas developed tor those tlie- 
at.re sound systems whose over-all cost 
must bo kept as low as possible. It 
switches on and off the loudspeakers in- 
stalled at the back of the audience when- 
ever the pilot signal is recorded on the 
fourth magnetic track of the film. Vari- 



■* ELIT, 'EleUronida Tlnliana. 1-i Stdvioni 
Milan, Italy. 



ous elements of the circuit may possibly 
find other applications, also. 

Notwithstanding its low cost this cir- 
cuit has the advantage^ over conven- 
tional eircnits, that it works also when 
tlic speed of the film deviates from its 
nominal value even ± 30 per cent, ov;ing 
to possible variations of mains voliagc 
or frijquency. In the conventional cir- 
cuits the pilot signal is amplified in 
tuned amplifiers and of course this re- 
quires the constancy of the frequency of 
the pilot signal. 

In home moving picture sound sys- 
tems, particularly in stereophonic sound 
reproduction, this eleet.ronie switch 
could usefully be used to create inter- 
esting back-effects. Back loudspeakers 
.should be installed to he driven by the 
.s^\'it-eh. The electronic switch illustrated 
is, of course, elieklcss and has a good 



transient response. Therefore the audio 
experimenter should lind it rather use- 
ful in his work, when periods of ''on" 
and ''off" nuist be provided in an audio 
amplifier. 

In the ease that absolutely cliekless 
operation is rcc|«ired, it i.s necessary 
that the direct current he eliminated 
from the load resistance of the ampli- 
fier to be cut off. As is well known, 
this can he aeeoinplished by a push-pull 
arrangement of two tubes. 

Details arc also given in this article 
for building a preamplifier, with elec- 
tronic tubes and of rathei conventional 
design, necessary to aniplifj' the signal 
coming from the magnetic head. Sug- 
gestions are given for building a .simple 
transistorised preamplifier wdiich of 
course, has many advantages over the 
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fig. 1. Block diogram of a Cinemascope magnetic sound system. 
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to SL Weatliei?s speaker* 

Listening is your dynamic proof! With any Weathers 
Speaker System you'll hear the full range of sound 
audible to the human car... sound re-created at any 
volume, any frequency, to "natural perfection". Audio- 
phile or beginner, a Weathers Speaker is your fine&l 
source to professional sound within your own home. This 
achievement is made possible by Weathers exclusive 
sonic principles: "radial damping" backwavc control, 
exclusive multiple octave crossover, and a new cone- 
edge treatment resulting in the incredible smooth middle 
register. Weathers enclosiues are constructed of selected, 
solid woods, all surfaces beaiitifully finished. Listen and 
compare— the closest comparison is "Jive" sound. 



INDUSTRIES 

DIV. Of ADVANCE INDUSTRIES, INC. 
65 e. GLOUCESTER PrKE, BARRINGTON, NEW JERSEY 
Export: Joitfph Pfaiflncia, Inc.f ^01 Broadvayf New Yorlt, N, Y, 



Th« BflRBtKCTON-a pcweflul, 12-speak6r 
system, fills an auditorium, yet precisely 
controlM at I/IO wait of audio power 
lor small room voiurre. Offer's a fidelity 
and srraotiiness of the full range of 
sound heretofore possible only under 
controlled laboratory conditions. 



Ti.e MOWTE CflRlO - a 6-speaker system, 
graceful and elegant in design . . . vef« 
satile in appfrcatlon. Like all Weathers 
speakers, Monte Carlo is a finely inte- 
grated system offering distortion. f/ee, 
uninhibited, full range response of every 
sojnd audible to hun^an ear. 



The OECOR/ITOR -modern, slim-lined two- 
speaker system - ONIY 8% fnclies in 
deplh, A iijitiry speaker at budget price 
for fiill-rangc response witti perfect 
fidelity. Additional Decorator provides 
three-dimensional sound v/itti unap- 
proachable quality. 



The FIESTA -a beautiful highly compart 
two-speaker system. Smallness in size 
makes nn compromise on fnll-range re- 
sponse vvith true fidelily at every 
frequer^cy. Ideal where space is at a 
premium. Ideal for multiple speaker in- 
stallations for stereophonic sound. 
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(•oiivciitioiinl 



Cinemascope Magnetic Sound Systems 

A Ciivciiinstiopo magnetic suiintl sys- 
tem is, (IS well known, made of four 
inf1ep£')"i<l('iii sfnii.id f'liniiiicis — ^that is tlif 
ilircf s(-i-f-i'ii olmmifls, coiiter, k'ft and 
ri^rlil, iiiid tlio baek-od'ccts clianncl. 
Tlicrtf'orf tin))' in-.ignctic trncks arc ro- 
tordw] nil tlio Mini. On the iNinrtli ti'ack, 
on whit'li the audio .siifnal of the baek- 
eHect^ isf i-6cordetl. is also veftm-rif^d;, dm-- 
incf t!ie periods ojf audio signal "on'', 
a .V2,000-cps siniisoiila! wave. This wnve 
is the pilot sigiifil wliii'ii iims-t .siwilcli 
on the bnek-ofl'etts loudspeakers. Thi.s 
if. neees.sary beeaiiiie the foiirtli track is 
siiiall cnrujiaiT-d witli tin- otber.s and the 
i^i^i;iial-ti)-iiois(' ratiij is therefore low, 
II tb(^ back'cffoel.'J loiulsiitakers wci'e on 
during the si lent periods, which are 
nsiially rather !ou», nil anuoviiig noise 
would he lie.ivd by the andieiiee. 

A block di.ngi'Hin of a t'ineiiia.-icope 
mngiietie sninid reprodiietion sy.'^teui for 
a motion piedire c:in be seen in Fi//. J. 
It i.': made of !i four-traek niagnetie 
head, whieh usually ha.s an output volt- 
age of abt>\rt 100 jiV whea it, i.« mn- 
neeted to a loiid iuiipedanee o£ about 30 
ohms; three identienl pr<?'ninplifierbi with 
equaHsatifnv nct\v<,n'ks for tlit screen 
channels; one aniplilier, usuiilly with a 
greater !,'ain, Jor tlie baclc-ejfeets loud- 
speakers and without equalisation net- 
works; a .'^ejiarate volume eontrol and 
bass and treble tone eoritrol.';-. a iilt<'r 
net'v.-ork neeessary to separ;ite the ;"iudii.i 
signal from the pilot sig'nnl; a rectifier 
circuit ; an eleef ronie switeh ■ four power 
amplifiers; and, nf course, the vaviou.< 
loudspeaker.^. 

It is not (lie purpose uf this article 
to illustrati^ tlie above mentioned eoiii- 
ponents, but, in the follow'ing, details 
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Fig, 3. Schematic diagram of electronic switch with fillers anA rectifier. 



will be given of tha ele«ti'0!iic switch 
with its associated elements. 

Electronic Switch, Filter and Rectifier 

Fiijiire 2 .shows the workinif of the 
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switeh, filler, and recti lier, 'I'he audio 
."signal amplified in the preaiuplilier to- 
gether with the tL>,()llO-cp.s signal i.s fed 
through a lilter netwoi'k whieh .separates 
llie audio signal from the pilot signal. 
Till; recorded ba)id-width of thi.s audio 
siynal is rathei' small, fi*(ii Tii) cps to 
(lOOO eps, and llicyefoi'e a lo\\'-pass fi.ltc'r 
with a boniidafy fwtjntney cJ" TOtVl eps 
is ipiite snftivieiil to separate thfe audio 
si!>nal frcim the -li^-.tiOCl-dps pilot signal. 
'J'he sign;d coming froiii tbe preampli- 
(ier is al.so fed to a lii^h pass filter with 
a boundaiy freipieuey of SOdO cps which 
is neees.^ary to prex'ent the \oorkiiiL; of 
the switch ovv'iiig (o the neg-rttive voliayii 
obtained by fhe «>eti(icat(Dn o.f the 
iMidit) sigTial. The boniidsiiy ri-e<jvw>>H;y 
liHS been kept low owing to the possibil- 
ity of deviation in tlie freqiioncv of 
the pilot signal due to pos'sible slowing 
down of the film speed, as previously 
mentioned. The liltered pilot signal is 
afterwards anii)li(ied in ivn niittined 
stage and recti lied, and ihe negative 
voltage which results is applied to tlx- 
grid of a triode, the aiixilisu'v stage, 
which i.s thus brought to p\it-<(ff. There- 
in.' ft j h ;;(.' nil piii/e 7'X' ) 
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This 
is where 
the music 
begins 




Collaro 



CONTINENTAL, tc-s^o 



*New Transcription -Type Tone Arm Makes Collaro 
World's First True High Fidelity Changer 



When yL,u seleci ;joiir high (itlelity sysitm— mi amt)IHk-r witli 
low diitoi'liiin aiitJ low noist levcK a ^^pcakc'r eapithlt; of repro- 
rliicing ihc ciilirc aiidililc range — yiiii wiml lo ■iiaki.' ccrlaiii you 
pick llic 1 i^hl roninl ))lLiycr. Bccliliso that's svhcrc the music 
begins. Tlml's why today's fine higli lidelity systems reiiuiie the 
all new Collaru — tht^ liiniuihli- ihut rlutii^^cs i fconls — featiirin;; 
ihe levohilionaiy ti ansci iijlidii-lypi; lone arm. 

The nw iirm is oiie-picce, counlev-biihinccJ and will take any 
.standard eartridj^e. Resonances arc lielov the audilile level. 
Between tlie lop and holtom of a .stack of records llicre's a 
diQerenee of less liiaii 1 giam in tlic tracking, weiirlit as eoni- 
pared with 4 to 8 {grains on cotivenlioiiul changers. Tliis hisurcs 
better performance for your precious records and lonjjer life 
for your expensive s(yli. 

It's worth noth-.g that Collaro quality is so well recognized that 
Icadiiig American manufacturers of fine console units incorpo- 
rate Collaro into their instnimcnt.s in or<Icr to achieve the best 
possil)Ie perfo nuance in a record player. 

Ill addition to the trMnscription-type arm, Llie Golliu-Ci Coll- 
tinenlal features : 

Four speeds, manual switeii that permits playing single record 
or portion of a record; jam proof mechanism, hold the arm in 
niid-eyclc and it won't jam; automatic intermi.v, jilays 7", 10" 



or 12" records in any order; automat ie sliut-off after last record 
has been played: V'lW and lliilter .specificitionS: Yi (0.25%) 
R\fS at 33% KFM, superior to any changer in the world; 
niutini; switch and |)0]) filter to eliminate e.vtraneous noises; 
extra heavy duty -l-|iolt induction motor; ,icavy rim-weighted, 
balanced turntable for Hy wheel action; removable heavy rubber 
turntable mat; pre-vviring f«r easy installation; nttractis'e two 
tone color scheme to fit any decor; factory custom-testing for 
wow, flutter, ;sl>'kis pressure and correct set-down position. 
Refleelinsr tlieir custom English crallsmanship Collaro changers 
are tropicalized to ojierate under adverse weather and humidity 
condilions. The base, in blond or mahoiiany, is optional at 
slightly extra cost aiul the Collaro mounts easily and quickly 
on a prc-cul nioiinling board or base. 

When you buy your Collaro, you're buying iirofcssional quality 
cciuipment at a record changer jirice. Collaro prices start at 
S37.50. The Continental, featured above, is 84(3.30. (Prices are 
slightly higher ^vesl of the Alississippi.) 

I'HI;E : Culoifiil nfiv cai^log, c^nr.iiiiinF^ guide on 
Uiiildilli; i-i;t'«rtt litjTLir/ Jilus complete Collaro Ijilt. 
WRITE TO DEPT. A-014. 

ROCKBAR CORPORATION 

IvlAMARONECK, N. Y. 
Rockbsr ts (tie Ameilcsn jate r«pr«$entative (or Coliara Ltd. and other fin« comiMnies. 
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Feedback and Distortion 



CEORCE FLETCHER COOPER'^ 



While it is common knowledge that feedback reduces distortion at the same time it re- 
duces gain, it is not always clear why. The author presents the reasoning in a lucid manner. 



Ai.r. HEADKus will be Cjiiniliiu- w itli t!>o 
bn.si(- tlieoi'ctical rosiilt tluii tiic <!is- 
tortioii prodneod in an aiiiplificv is 
reduced by tlie use of ne!,'nfive l\'('(ll)adc, 
mid that the reduction, expressed as the 
ratio of di.sti)rtimi-\vit.h-feedbiw;k to dis- 
tortiou-wit.hout-fpedbaelc, is equal to the 
roduetion of ampliticatioii. TIxe feedliatk 
vliieh reduces the gain by 2(l<lb will 
living' the distortion down trom :> per 
cent to O.o per cent. It is not diflieult 
to prove this, althoug^li I do not propose 
to put tlie proof in here. There would 
seem to be very little more to say on 
this topic: f!ie only otlier point of ititer- 
est, indeed, seems to bo tluit the basie 
theoretical result turns out in jjriietiei; 
not to be true. 

A well-established rule in sucli situa- 
tions is to distrust practice. Theiv are 
I'rcquuntly jfood reasons why tbo prac- 
tical result is unreliable. Two come to 
the mind at once: the actual feedbaclv 
network may be producing- distortion if 
carbon composition i-esistor.s are used at 
an excessive level in a realjy-low-distor- 
tion system, or the feedback network 
may be abi^orbing an appreciable aiutmnt 
of power, so that the true operating 
level is higher than the power dejiverci! 
to the load suggests. Again, the feed- 
back may be positive for the higher 
biiriuonies, so that the gain reduction 
for th(; fiiudaniental is neither here ui>r 
there. This is very likely to hiippoii 
when you are relying on the feedback 
to give you a good I'rcqueney response 
from a bad anipli/ier. 

Even when all these sources of error 
have l>een eliminated we may still find 
difficulty in reconciling our practi<'jil re- 
.sults with our theory. I do not need to 
emphnsize tbo fact that this is a very 
serious state of affairs: if ever tlx' day 
comes wheji twice two is quite cerlaiuly 
eqn;\l to 3.99 we shall jiU be in a tight 
.spot. It was because one of .Jupiter's 
moons was not quite on eiuirse tbiit ve 
set off on the track towards those bombs. 
Fortunately our theoretical problems 
hor(! are rather simpler aud the cousc- 
quenees are less alarming. 

The theory of distortion in feedbadc 
ampliticrs is always bused en a study of 
n .system which has very little distortion. 
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Fig. 1. This particular form of feedback 
arnplifier is used to make the distortion 
calculation curves. The power Into the 
load is V^R,^ so that we are justified in 
talking of Z os the output instead of 
AV... 

This is never explicitly stated, but yen 
can see where it creeps in : the distoi-tion 
is rt^duced by the same factor as the ;^ain. 
Xow the initial gain cannot be constant 
or there would not bo iniy distortion. The 
gain must depend on the instantaneous 
voltage at the input and rises and falls 
with the vnrintion of voltage. So, then, 
do<'s t!>e gain reduction factor and so 
does the distortion. What liapiicn.s if yiin 
I'cduce the distortion by a factor which 
is itself not constant? It seems fair to 
guess that the fundamental and the dis- 
tortion wilt be modulated by themselves 
and each other. The way is open to a 
wonderful complex of modulation prod- 
ucts and high harmonies. The way is also 
open to a wonderful complex of mathe- 
matics which would be quite unfit for 
these pages. 

Proclical Case 

Fortunately it is possible to find a 
way round. Let us consider the ampli- 
fier shown in F/</. 1. This is a particular 
case of aii ampliliei- having curri^nt feed- 
back, drawn in a slightly unusual way. 
The inpnt is V , and the output into the 
load Rf^ is considered to be the current 
/. With the more usual symbols, of 
course, we should consider the output to 
be V^, v\diicli is equal to //^/,. Acro.ss flu' 
resistor li,, the feedback resistor, there 
is a voltage IR, developed. The analysis 
will be very much easier if it is assumed 
that />', is so much smaller than Ji^ that 
we need not make any allowance for the 
power developed in li,. This will not he 
too dangenms if the amplider has a 



great deal of voltage, ns distinct fi'Ou> 
power, gain aud in any event it does 
not atfeet the final result to which we 
shall proceed. 

As usual we \viitt! down the actual 
input to the amplifier itself rather than 
the whole system. It i.s T^=. V,—lll,. 

Now we define the gain of the ampli- 
fier as a transconduetanee and wc say 
iluit 

0 = I/V„. 

This is a very fair aud }>roper thing 
to do if the last tube is a high-impedance 
tube such as a pentode or a tetrode, and 
if the last tube is a triodi" we eau quite 
reasonably do this pro^■ided we decide 
what is to be and don't alter its 
N'ulue. The effect of fecdh.aek is to re- 
duce the amplifier gain to sonu^ value 
y' , where 

From these results can easiJy see 
that we have 

0 I) 

It may help the reader to consider 
some typical numbers. A particular loud- 
speaker amplifier will deliver li watts 
into a 3-ohin load for an input, without 
feedback eoniieeted, of 10 millivolts. 
Then G=l iiwp/lO mv tmd l/rf^O.OT- 
nhms. With feedback connected an input 
of 100 mv is needed for the same fuitj^ut, 
so that G' = J (imp/ 100 mv and !/(/ = 
0:1 ohms. It is the simplest of arithmetic 
operations to deri\'e from this that R, = 
0.0!) ohm.s. Please; do not write and tell 
me that no-one wants current feedback 
in a loudspeaker .system : this example 
is just for the numbers. 

It will be an interesting exercise to see 
if we can get anywhere witfe a simple 
analysis, I cannot remember seeing this 
done anywhere, so I shall not be sur- 
prised if the answer is quite useless. 
Suppose that the actual value of G is 
Hii'^fiv) where v is the voltage at the 
ini>ut terminals of the system and (;„ is 
the transeondnetance for very small sig- 
nals. Then we have 

a <l Oo + /('") ■■ 
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G': 



9o + I(v) 



1 



Wfi know thiit 

{l^x)- = l-iC^:r^ . . . 

so tiiat 



.CccdljiKik. It is perfeetly possible; to ton- 
stnict it from the tube data sui)plie<l by 
the. iHiiiiufaeturevs if you want to work 
out M real pvobleiii al(bo«},'b I ikm't 
tiiitik it would ))(' iTally pvofttiible. 1 )ny- 
^olf pri'foi' (o elicek on tt stagv-by-:f;taifc! 
basis, mukt' a roii^'h ovalualio)i ol tlio 
amounts oi.' pOKitive and iu>,^;,itive iVed- 
])a(k to be used, iiUoiv a really substnn- 
fi;tl saffty iijargin and then reach the 
optiivmiii design by dire(it iDeasiiremcnti^ 



wiicre /y,/, i-/,., are th« values G' and 
G if tile signal is very small ijidend. 
tllerefaro liave 

II r 

R,: 



.'A,' 



Or. 



iiv) 



What does all Uiis mean? We intro- 
duced f(v) as the distoi'tion-produeiiig 
funetioii, the factor showing' luiw tlie 
basi.co;ain depends on signal level. The ex- 
pression for G' consists ot the iirst term, 
allowing the gain redueed by a faetor 

+ the seeond term, showing the 

distortion reducecJ by ft factor (J -r Ov^i) 
and then a whole string oil extra distor- 
tion terms which shoAv- iis that wa are. 
going to have to work very hard to ex- 
traet any useful numerical information. 

The box shown in Fiij. 1 i.-; an ampli- 
fier containing, we may assume, a imm- 
ber of tube stages in tandem. There is 
nothing iii our theorj' which is affected 
!)>■ the number o£ stages, pro^'ided al- 
ways that some device i.s nscd to make 
the feedback negative. We may there- 
fore consider that we liavy got a single 
snper-tnbe, even though the .LOO amps/ 
volt of the example sounds rather large, 
[■■erhaps we might say a (super) "-tube ! 
That being .so. we can go on to draw a 
trnnsconduetanee-voltage curve, whieli 
may well look something- like Fig. 2. Un- 
less we are using push-pull output, in- 
deed, Fig, 2 is a very fair representa- 
tion of what we usually get because the 
whole behavior of the system v. domi- 
nated by the last tube in the chain. 

In an article ■which appeared in a 
recent number o£ Audio' I showed how 
the distortion associated with a par- 
ticular shape of tran.sconducfanee curve. 

I do not propose to go through all that 
again but I shall a.ssnme that you will 
either accept the statement I shall make 
or will check back on this article. 

The cui'vc W'hich I have sketched in 
7''ig. 2 applies to the amplifier without 



^-NoveMhcr, 1.9.-)7. 
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Fig. 2. It could be a single tube, boT here 
if is n string o^f tubes— on omplifier, in 
fact— which gives us a transconductance- 
inpuf characteristic. 
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on the amplifier. But it is profittible to 
know how to do it all on paper because 
if helps so very n)uel) in evaluating tJie 
e.\pei'iniental ri'sulls. 

What Feedback Does 

Oiir eoneerji, anyway, is vith the ef- 
fect of feedback, \\liat will feediwick do 



XoW tills last equalioii eaii hh re- 
garded as a deiiiiiliou of a fictional re- 
.■iistiiiiee R,. which may or may not ap- 
pear in tlie practical circuit. Usually 
tliere. ai'e reasons f<n- putling a network 
of resistors in the feedback path, but 
this trick enables: us to say, by carrying 
out a pair of simple gain measnr-ements, 
that if there \\-ere .iust oiie rteistor it 
would be Jv, and if the.rf; im'k, w«II, tlte 
eireitit b<>ha\^es as thougis there were;. 

At this point I broke olf io construct 
Fi-g. .■'i. Thi.s is based on an idealized 
amjilifier having a tran.seonductance of 



2. a 




9 


V 

ohmj 


Vg-0. 6-134) 




JO 


O.Oj 


0.4m 




1-4 


■0.07U 




!.40 


10 


0. 1 


0.7-i3i 


1.35 


5 


0,2 


O.W26 


1.19 


2 


0.5 


1. 1^2* 


0. 87 



1.6-<26 0.(S09 



-100 0 *100 

MIUIVOLIS At INPUT :REFtRR£(3 TO «EST CONOITiON 



Fig. 3. The straight "second-harmonic" G characteristic is oltered to G' by 20 db of 
feedbock. Details are given in the text. 



to the curve in Fig. 2? Can we find some- 
thing which is equivalent hut which 
represents a feedliack am])lifi(.T .' The 
reader -will recognize that these are 
rhetorical questions, that if the answer 
to tlie second question were not yes lh(; 
question would not have been asked. 
.'\ftei- all, if we cannot iiud what feed- 
back does Io Fig. i we s!)ould hardly 
h.avc rai.red the subject ,lt all. 

When we ar<5 a<itually using oxir am- 
plifier we do not think alsout the feed- 
back: that is inside tlie box. We thintc 
only of tlie iupui and output terminals 
and we say, in the language we have 
decided to use, that the system has a 
traiiseoiiductance of G'. In the discus- 
sion above w(! showed that 

J J ,^ 

g 

and later on we showed, in eilcct, tlist 



aliout ].4 am])s/volt, which iiieaiis that 
v;i(.hout feedback \-ou v.-iJl need 70 )«v 
input to give 3 watts in a 3-ohm load. 
A faii'ly typical small omprifier, one 
might say. J hnveii't auy particular out- 
put tube in mind, though a 6AQ5 op- 
erated conservatively wonid give some- 
ihing like this. The transconduelance 
characterislie is a.ssmned to be a straight 
line, to make matters looJc Tatlicr sim- 
plor and to show up aia interesting 
|)oint. Al a number of values of input 
J have marked tlic eoi-iv.spon ding' \^alue 
of G and lia\-e then found, from a table 
of recitirocals, the value of i/g. At tiie 
iidlerenee point P, for example, O is 14 
A/V, so .//;; i.s 0.0714 ohms, 

Ne.xt I have decided that since g^ is 
14 A/V, I will have g„'= 1.4 A/V. 'ma 
is exactly 20 db of feedback. As wc have 
{Conlinii/'d on page V7)) 
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The Rcoilal TA-120. sckcled ty Americ.-in So*i«'ly o( 
Industrial Dosigntra f<.r afeia) U,S, <lispltiy at Mibn 

Tricnnale — world's nuisl imporrani cxUiljinnn of in^JListrial <k-5ign 

Once the design of a liigli fidelity tunef or amplifier 
has been completed, the chief engineer is entirely depend- 
ent on how well the factory can reproduce it. 

In a sensitive high fideliUw instrument, the location of its 
component parts is extremely important. As little as 1/32 
of an inch can make the difference between routine and 
superb performance. This critical relationship can often 
be compromised by the conventional production method 
of hand wiring. Subtle wiring variations, unintentionally 
introduced by production people, can result in wide varia- 
tions in performance between sets produced on the same 
production line. 

Were it possible to place the chief engineer at each of 
our forty final test positions, he could undoubtedly correct 
those compromises and make each instrument the perfect 
translation of his design. 

Harman-Kardon has, in efTecf aooompli?lied this objec- 
tive by the creative application of printed wiring. Its use 
in every Harman-Kardon tuner and amplifier has virtually 
eliminated human variables in production. In each instru- 
ment every part is in its one best position with respect to 
every other part and all the interconnecting wires are of 
precisely the correct length and in precisely the correct 
place. This is one of the reasons why the Harman-Kardon 
tuner or amplifier you buy is certain to equal the perform- 
ance of tlie original engineering design. 

Printed ■wiring is the Lcchnique which can effect per- 
ject reproduction oj the engineer's desig/i every lime. The 
process literally prints the interconnecting wiring oj the 
instrument by etching it on a laminated phenolic sheet. 
Electrical components are fastened to the sheet by auto- 
maiion equipment md the sheet is then dipped into a bath 



oj solder. In this manner each element is locked into its 
one best position. 

This process has been perjecled and proved in the U.S. 
■Guided Missile and Earth Satellite programs — and in the 
produtlion oj radar and the new computers. Here, where 
emphasis is on precision, reliability and quality — ai\d 
ivhere cost is not a jactor — printed wiring is the produc- 
tion choice. 

Typical product of ■the marrioge of creotive engineering and 
ideal production lechnique is tlie new Harman-Kardon Recitol Model 
TA-120. I* combines a highly sensitive AM-FAA tuner, a complete 
preamplifier and a 20 waft hum-free, distortion-free power amplifier. 
If features: magnificent Armstrong FM with Automatic Frequency 
Control to insure accurate tuning automatically; sensitive AW with 
automatic volume control and built in ferrite antenna; dynamic 
loudness contour control to provide precise balance for your own 
heoring charocteristics; enormously effective bass and treble tone 
controls to adjust for the acoustics of your room; selectable record 
equalization; remote speaker selector switch and rumble filter. 

The Recital's "Controlled H" circuit operates so efficiently that it 
creotes less heat than conventional instruments which deliver only 
half its power output. The enclosure and control ponei are finished 
in brushed copper, the knobs and control panel frame in motte 
black. The Recital is 14-3/4" wide by 3-5/8" high by 10-15/16" 
deep. Simply plug in a suitable loudspeoker and record player 
and a high fidelity system of incomparoble performance and 
Unique good looks is yours. The Recital Price is $1 89.95 

Sliglilly tiijbcr in [tic Wtst 

FREE: Coldrlul, lully illutlraled calalag. D&te^rlh&s tamp/ste Horman-Kerdon 
tine. Include! guides on how and wher& to buy high fideliiy equipment. 
Send posleard to Hormon-Kordon, Dept. ^-12.520 Moin St., Weslbury, N.Y. 
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Loudness, Its Definition, 
Measurement and Calculation 

HARVEY FLETCHER and W. A. MUNSON 

Part IV 

FROM THE ARCHIVES OF BELL TELEPHONE LABORATORIES 



To determine when two sonnds are 
oqwally loud it is necessary to rely upon 
the judgniejit o£ an observer, and this 
involves o£ coui-se, not only the car me- 
dianisin, but also associated mental 
proteoses, and effectively imbeds tbc 
problen) in a variety of psycholog'ical 
factors. These difficulties are enhanced 
by the large vari;itioiis found in the 
judgments of different observers, neces- 
sitating an investigation conducted on a 
statistical basis. The method of constant 
stimuli, wherein the observer listens to 
fixed levels of the two sounds and esti- 
mates which sound is the louder, seemed 
best adapted to control the many factors 
involved, ^yhen using several observers 
sinniltancously. By means of this method, 
an observer's part in the test can be 
readily limited to on indication of his 
loudness judgment. This is essential as 
it was found that manipulation o£ ap- 
l)aratus controls, even though they Avei'c 
not calibrated, or participation iu any 
way other than as a judge of londrioss 
values, introduced undesirable factors 
\\'hic'h were aggravated by continued use 
of the same observers over a long period 
of time. Control of fatigue, ineuioi-j' 
effects, and the association of an ob- 
server's judgments witli tlie results of 
the tests or with the judgments of other 
observers eonld be rigidh- maintained 
with this method, as will be seen from 
the detailed explanation of the experi- 
mental procedure. 

The circuit shown iiii Fiy. 15 was em- 
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Fig. 16. toudness balance data sheet. 



ployed to genci'atc and control the 
reference tone and the sonnds to be 
measured, Vacunin tube oscillators were 
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Fig. 1 5. Circuit for loudness balances. 



used to generate pure tones, and for 
complex tones and otlier sonnds, siiitable 
sources were substituted. By moans of 
the voltage measuring circuit and the 
attenuator, the voltage level (voltage 
level = .20 log V) impres.sed iipon the 
terminals of tlie receivevs, could be de- 
termined. For example, the attenuator, 
which was ealilirated in decibels, was set 
sc that the voltage measuring set indi- 
cated 1 volt was being impressed upon 
the receiver. Then the diUcrcnee be- 
tween this setting and any other set- 
ting is the voltage level. To obtain the 
intensity level of the sound we must 
know the calibration of the receivers. 

The observers were seated in a sound- 
proof booth and were required only to 
listen and then operate a simple switch. 

(Gontiimed on page 65) 
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Equipment Review 



ISI Model A-10 loudspeaker- — Connoisseur magnetic pickup — 
Sargent-Rayment Model 300-M70 tuner-amplifier combination 



HBKOM Tire TUti-; the fiTsi of Hit siii;in 
L li!gh-<)ii;iljly londspeaker Giielosin-cs 
B iv;ifi iiitvoduecd, it was only a matter 
of tiiiif until tlie iiKukct would be flooded 
with \-nriatioiis ami— in nirmy iiistanecs — 
ijiiprovemeiit. Tiiis, of eoiji'si',, is liiiul- 
BigUt, but oih; is more liltely to be right 
when looking back tliiUi when lie is look- 
ing torwiii-d. There can be no donljt tliut 
there is :i big demand for eiiclosuies 
whiel'i employ some cn{;i nee ring iidvanecs 
to obtain (lUftlity which heretofore had 
IjfCii nvniiable only with large and bulky 
eaUiiiets. And in many instances, the.sc 
advances have wsiilted in cabinets Or 
compk-tc loudspeaker systems wliicli of- 
fered otJier advantages than .mere small- 
n<;xs of size. 

The Model A-10 prodiiced by Intern a- 
tioiial Scientific Indnsltics Corporation is 
at> outstanding example of a compact 
speaker system, and it is considerably 
less expensive than many other nnits of 
.=;imilar si/.C yiid design intent. We have 
had an opportunity of "living with" a 
pair ot Model A-lO's (or the last fcw- 
nioiitli.s, and T<'hen driven with adequate 
power they are exeelkint performers. 

Our initial experience was when we iirst 
cowi(!Cte<i one of these nnits to the 4-i)hm 
ontpnt of good-quality TV receiver — witli 
a single 6V6 output stage. PorfornYonce 
was aiij-tiiing but acceptable, mainly due, 
ai we know now, to lac:k of suffieiont 
driving power. In order to obtain suit- 
able listening volume the 0V6 was being 
drivOU into overload, and the distortion 
was terrific. Then we connected one of 
these units to a Dynakit HI, and it might 
liave been an entirely difl'ereut speaker. 

Our requirement for a portiiblo .sjjcakcr 
system for a stereo demonstration leetuve 
caused us to assemble two Dynakits into 
a liingle "package" for oa.se in carry ing, 
and to Hsc two of the A-lOs. The sound 
source was a Tandberg Stereo ^^ tape re- 
corder. We were most favorably inipressed 
wit.li the entire system, and even wlien 
the speakers were wall asvay frfun the 
wall — much less a corner — tlic bass wa.s 
solid niid pleasant. 

The A-lO, shown in Fi£/. .1, is only 221/2 
in. high, i4 in. wide, ,nnd i)% in. deep. 
It employs two speaker units — a 12-inch 
low-frequency driver with a sj^ceially 
treated cone of lower-than-normat free- 
air resonanco, and a y-inch liigli- frequency 
driver selected for .smooth resjionse, and 
sealed at the rear to eli.mitiato the g fleets 
of the woofer back wave. The woofer is 
loaded in the rear by a completely en- 
closed compartnioit, and the front wnva 
is channeled through a eirftuitoiis path 
an aperSui-e considerably smaller 
llian the cone area. This would .s-ecni to 
provide .-1 solid load on botli sides of tlie 



cone tlirongliout tiic entire frequency 
range. 

T/isteniiig tests (we make no "abso- 
lute" in(:(>':uyc))u-)!l K on loudspeakers) show 
w-spon.* down to eps without any 

apparent doubling. Like inoxt of the highly 
eontrollcd, fully ouelosod Speaker systems, 
the A -10 seems to bo deficient in bass 
when switching dircetly from anotlier type 
of speaker on an A-B test. However, after 
listening to the A-H) for a while and 
then switching back to the other type, the 
coloration of the otiioi' shows up quite 
noticeably, while the A-10 seenia to have 
perfectly adequate bass and to bo smooth 
and free from any coloration of its own. 

The A-.i.<3 is not an eflieient speaker — 
we would cstiniate it to be about 10 or 12 
db below a conventional bass-reflex hous- 
ing with a high quality 12-inoli cone. But 
in tliis age of 30 to .'0 watts, or more, iu 
tlie power amplifier, this is no longer a 
fdoblenij and if tlic quality obtained from 
the speaker can fompare more than fa^'or- 
ably with that from bulkier yet more ef- 
ficient models, tljo aildcd power can be 
had from ;iny oire of the huskier ampli- 
fiers vvith little trouble. 

For .stereophonic use, the small size of 
the A-IO is certainly a big advantage. 
We did find that the low height of these 
speakers makes it nere.S'.sary that they be 
placed on .something to raise them from 
the floor. Rut under the proper conditions 
Of liae, these .spcjiktrs are convenient and 
certainly good enough iii porfornianco for 
almost any applitati<u[. B-20 




Fig. 1. ISI A-10 loudspeaker syslem. 



CONNOISSEUR MAGNETIC 
PHONO PICKUP 

In this department for February, 10.57, 
we wviBwcd the C'onuoisseuT turntable, 
wl'iich we indicated was an excellent prod- 
uct. One reader has since Balled our at- 
tention to the fact that the stroboscope 
disc furnished witli the turntable had only 
loS lines instead of 160 iu the 4i5-rpni 
ring, and that therefore the speed w;is 
not as accurate on 4.1 as our review would 
liave indicated. The sjised on '(;> was cor- 
rect as indicated by the stroboscope fur- 
nished with the turntable, but nnt when 
indicated by a disc with the proper num- 
ber of iities. It would l.>e about 1.1. per 
cent high, or 45.5 rpm. For tlii* reminder 
ivc stand c-ori-ected. WIio would expect a 
stroboscope di-se to have the wrong num- 
ber of Hues? '(For rhe record, the number 
of lines on a stroboscope disc should be 
equal to J'<!0//(rjnn) , where / i.s the power 
line frequency in cps. Thus for a (SO-cps 
power frequency, the number of lines for 
78.2(j, 45, and 3^.311 rpm, respectively, 
should be 1)1, Itio, and 216.) 

At the time of this review, howe\er, we 
also liaii a €onnois3e\ir pickup, but .sp.ice 
did not permit us to inehidc it in that 
issue. As a reminder, we were recently 
sent another, so we have had an oppor- 
tunity of cliecking tifo of a product rathor 
Lluin the usual 0/ie. 

The C'onnois.seur pickup is designed to 
v,-ork with its own arm — both being shown 
in 2 — and each piekup head is 

equipped with a single stylus. The color 
of the head indicates the tip radius— red 
for mierogroove, green for modern 7S's, 
with a .0U23 in. radius on the tip, and 
yellow for older "S's, with a .003 in. tip- 
radius. This ensures ready recognition of 
the correct pickup to use. 

All iMudwls have the same output im- 
pedance — 4('>0 ohoi»— which is relatively 
low. The output, however, is above the- 
median for magnetic pickups, and meas- 
ures at 2,7 niv/cm/sec. Most pickups arc 
rated for fi stylus \'e!ocity of cither 5.S 
cni/sec or 10 cm/soc, and for direct com- 
piirison the oislputs at these Velociti(w are 
13 and 27 niv respectively. The pickups 
are intended to work into a high im- 
pedance, with 10,000 ohms as a nominal 
value. Trimming of the top-end frequency 
response can be done readily by varying 
the lo-ad )inpcdanr.'C. 

U.sing a 78-rpm Cook Series JO fra- 
<iucncy test record, we mcas>}red the re- 
sponse of the two pickups at hanrl. The- 
curves indicate close tolerance between 
them, being of the order of ± .S db through- 
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sometliing wonderful has happened in high fidelity 



a record changer with turntahle quality iierforniance 



The new Glaser-Steevs GS Seventy 
Seven made its debut at the 1057 New 
York Hisrh Fidelity Show. Thousfinds of 
people filed through the dcmonstrntion 
ititixns to see and hear it perfoiiii. 

Kespoiise Was sensational. Listeners 
were astounded nt the quality of the 
sound — the absence of wow and flutter, 
and — the absence of rumble, even with 
the bass sharply boosted. 

Three GS-77 features I'eceived the n\ost 
comment: Spoedminder, Turntable Pause, 
and the Tone Arm. 

SPEEDMINDER is the Super automnlic set- 
ting on the speed selector knob at which 
the user has virtually nothing to do but 
place the records on the spindle and select 
the correct stylUD. 

With the standard groove stylus in 
position, the changer automatically plays 
at 78rpm. With the microgroove stylus in 
position the changer automatically oper- 
ates at and 45rpm, playing both speed 
records intermixed in any sequence. 



.srEEDMiN'DEii also protects both stylus 
find record, for you can detect innnedi- 
^^te,l^' if you are using the incorrect stylus. 

The changer can also be 'dialed' to 
play lG7i,33V(,45 or78rpm, automatically 
or manually. 

TURN'TABLE PAUSE brings to the auto- 
matic GS-77 all the gentleness of record 
handling associated with marmal turn- 
tables. In the GS-77 - and only in the 
GS-77 — the turntable pauses during the 
change cycle and resumes motion only 
after the stylus is in the run-in groove 
of the next record. 

This eliminates the surface grinding 
which takes place in conventional 
changers where the record drops onto n 
rotating record. Turntable Pause protects 
your records, and adds many, many plays 
to their useful life. 

The TONE ARM of the GS-77 is another 
example of precision ong-ineerin^ — evi- 
dent from the very moment you lift and 
handle it. Movement, laterally as well as 



vertically, is as smooth and free from 
friction drag .as youM expect in a high 
quality transcription arm. 

Fundamental resonance of the arm is 
well below the audio band, and of ex- 
tremely low amplitude. Acoustical isola- 
tion is also used to prevent vibration 
feedback tlirough the arm pivot. 

Dynamically balanced on hardened 
steel pin bearings, the arm will track at 
low stylus pressures recommended for 
modern cartridges. And stylus pressure 
between the first end tenth record in a 
stack will not vary beyond 0.9 gram. 

. . , and there is n\uch, much more! 

See all the GS-77 features! See the 
advanced, years-ahead styling. See why 
music lovers everywhere hail this Amer- 
ican contribution to high fidelity. 

$59.50 less cartridge 
For descriptive literature, write: A-2 
GLASER-STEERS CORPORATION 
20 Main Street, Belleville 9, New Jersey 
III Cniindri: (Tlnfioi'^SIcor^ 3t dniadn, L;d.. Trenton, Onl. 
KxDon; M. Simong Sons Co,, Inc., N. Y. 7. 
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Fig. 2. Connoisseur magnelic pickup ond arm. 



out. Both slioived a peak of ntitvul 2 ilb, 
one ill 13,000 0-p.s iliirl \\w Otlicr .>it 12,000 
cps. Ilowtvor, by ^-iirvitig Itic lojid rc- 
gistauce, both could he mjule fo nnitcli 
and to vedtite the fioiik to thi' IOOO-i;{>s 
k'vH with some droopiiij; of respoii.se nbove 
tijc \waV Iroqucnty. 

At the other end of the t'leqHOicy spec- 
trtim, we observed that both of the pii'k- 
ups emild track the Cook record down to 
20 cps w-ithout ;iiiy ehutteriug or nithowt 
deviiitioii of the output from a iitirc sine 
\^aVL>. This test shows up iiisiiiBcioilt sty Ins 
force or laek of comi>Iiauct quite readily. 
The itoriiiiil .-jl.yhi.^ foi'ce used with the 
Cou?u.dsscur pickup is l5 grains, with a 
siiiatl ^';u"i;^tiu^l bcia<^ jjhtaiT^ublo by iiio\^- 
ing the couutersvcjght in or out as re- 
(jiiired. Specitications indicate that the 78- 
rpm piektipx rcijnire lioiiic 7 to S grams 
for proper trackiug. 

The couslrtiction of the pickup is such 
that the st.yUis assembly may be replnetKl 
easily by the user, yet not so «a.sily that 
there womld be any possibility of thfs 
Stylus not being in the proper playing 
position. The arniafm-e is sitsjHinded cm a 
nylon tliro.'td in a fore-and-aft direeJion 
so as to give a high coinjdiajice yet ve- 
s-training the stylus motion along the 
groove. V'ertieal compliance permits the 
slybi.s to retract into the ease if the 
pifknj) .should happen to be dropped <snto 
the reeoril, and no damage wonM residt 
to eitiier itcmA or .stylvi.s. 

The arm is typical of British coiislruc- 
tion, wiith the aimplest possible pivot as- 
sienibly. The unit is attractive in a])pcar- 
auce with its highly polished elironie- 
plated coiiiiterweight .and tube and blaclj 
molded daae and body. It i.<; short c;ioiigli 
to peniHt mounting directl^v on the Cou- 
nois.senr turntable, wltich is drilled for 
it, or on most other t.x^ies 01 turntables. 
It would lie didiftult to mount the pickup 
in ;i I'ceord changer head, althougli it 
could be done hy anyone handy with tools 
and aceustomed to small precise \V0T'k. 

Listening fpiaiity is coTisidered good, 
with no objectionable coloration noticed 
as a result of the peak above 12,(100 cps. 
Wi,' have listened to pickups wliich were 
anyihiivg but <lat in the very high range, 
.ind the peak in alw.-fv.'; noticeable. We 
found that the best load resistance tor 
ji compromise for the two pickups was 
4700 (fhni.s, but iniitlity was sttil) good with 
the nsua.! i)iput inipcdance ot preamps — 
•I7,0fl(i cps. B-21 



SARCENT-RAYMENT 300-M70 

TUNER-AMPltFIER 

COMBINATION 

As may be lecallcd from years back, we 
liase long been enthusiastic about the Sar- 
gent-Raymtnit Hia? of tuiier.s — -their «:arlier 
SR-iiS being far and away tlie best Ait- 
only tuner we h,ive evtr lieard v(dt.li the ex- 
ception of (hp Miller Wide- Range circuit 
which «-;is available only its ii kit some 
years ago. The SR-OS. ;ui A.M-FM tmicr 
was priicticslly the Crulilhu- of tuiierf?. 

In keeping with the trend toward 
smaller and more conipiict models — .and 
also toward table-top housings, S-R luis 
recently introduced a series of tuners and 
aniplitiers of unusual physic;il design 
which ,tre \cell suited to current decorating 
schemes. As seen in Fic). 3 the tuncir is 
shown svitb ii eonventionnl front piiiiel to 
permit instalhition in the usual type of 
cabinet. lIo\vever, when the user wishes 
to have the tuner in a table-top cabinet, he 
simply purchases the cabinet and the con- 
^■crsion piinel, removes (he console panel 
and ends np with the sloping front "c:mj- 
tilevered" I'nlnnet. This arrangement is 
atiractive, .anfl provirles two possibilities 
for \ise. 

There are three series of tuners — i!»e 
.SR-lOO, which is .just ,i tniicr, but equipped 
with a. \'<.dn]ne contrtd and w liandwid'th se- 
lector t(i give higli fidelity A5f reception; 
the SR-2CI0, which is combivied \x\ one c.'ib- 
inet with a 25-watt amplifier; and the SR- 
;i(i(j-M70, which has the tuner with preamp 
.'tnd tone controls in one unit, and a 70- 



Wiitt power iimidier in the .second section. 
Power for the tnnev comes from the ampli- 
fier unit, cliininaling high a.c. liehls and 
the hciit-produiiiig iialifiers ;ind output 
tubes from tlje tuner chass's. 

Tlie tuner it.sell is attriu'tive in appear- 
ance and performs well. .^Sensitivity is rated 
at 'A )iv for 20 db quieting, and the nianu- 
faeturer gives distortion figures, which in 
itself is iDuisual, that indicate excellent 
performance. Listening <pi.->lity is outstand- 
ingly good on Fit, and aljout n<(rni;il on 
.■VJI. Provision is miide for FM, crysti*!, 
and nv;ignelic cartridges, with tiiree equali- 
zation positions avaitidili — Ah'S, Id'', and 
RIAA. 

The 7t>-sv:itt auiplifter employ.'; the Brii- 
ish-made KT-SS's in :in Ultra-Uucar out- 
put sliige with fixed bia.s and a balancing 
control. Tube currents call be metered sap- 
iiriitely, :ind ou'tput impedances of 4, 8, and 
10 ohms are avidliibh'. Tiie first stage is an 
KF-Sti, and it is directly coupled to the 
input grid of a CSN7 in the familiar 
■'long-tailed pair" phase .splitter circuit — 
a modification (if the circuit, generally re- 
ferred to as the ilidl.-iril, hut tiasically the 
same as that used in the Leak TI,/12 mn- 
pliflc^r, which is same eight years old, at 
IcDst, Plate power is fuiadshed by tsvo G55- 

'.s, and resistiince-caiweitiince filtering is 
used for the lower-voltage stages. Hum 
level Wi>s )!»(>; I snred ill .')S db below l watt, 
which is sliglitly belter tli;in the 00 db be- 
low rated output which is chiimed by the 
tnannfacturer. 

The tuner connects to the i>ower ;impli- 
tier throjigh t\ 4 -foot. <:..<ibl(! which is 
equipped with oct;il plugs and recepliiclcs, 
and iidditional lengths jire .available for in- 
stallations where the tuner is retjuired to 
be further from the amplifier than the 
origi)tal cable allows. 

The tuner tone controls are efl'ective, 
and we i);(rlicnlarly like the louilncss con- 
trid, which is ;i sni;dl liandle rotating 
aiouTuI the vohMue-contvol knob. We are 
still fii'inly of the l..elicf tluif sonu' loudness 
contouring is essential to any good home 
music system today, ;ind to be effective if 
iiniit be ea.sy to handle and nutsf be con- 
toured to match the ear '& response. How- 
ever, there arc. many people who do not 
share this opinion — at least the fact that. 
bMh tint ;uid contoured controhs are avail- 
able give the !i.s(ener his choice. B-22 



Fig. 3. Sargent- 
Royment 300-M70 
tuner ond ompli- 
fier combinofion. 
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INCREDIBLE 
BUT TRUEI... 

Here at last is luxurious "big sys- 
tem" performance from handsome, 
convenient-to-place enclosures that 
are jully 40 to 80% smaller than 
previously available systems of sim- 
ilar performance standards! 

Here at last from a small-space 
system comes authentic, distortion- 
tree bass reproduction that's effec- 
tive at low volume as "well as at 
higher levels. 

Do NOT confuse University ul- 
tra linear response systems with 
other small units that offer an 
acoustic compromise. The S-10 
2- way systems and S-11 3. way sys- 
tems employ newly designed, spe- 
cially high -compliant woofers, free 
from artificial resonances that 
"mask" bass deficiency. Mid-range 
and treble performance, is bal- 
anced to assure completely flat re- 
sponse to beyond audibility 

Though you will need about 20- 
25 clean watts to drive them, the 
S-10 and S-11 eliminate excessive 
power demands, especially on tran- 
sient peaks. Hence, you get cleaner 
performance from them than from 
other similar type systems. 

Yes, here is the '"impossible" 
brouglit to miraculous tonal reality 
. . . small systems that leave 
nothing to be desired in musical 
performance ... so faithful that 
you can listen hour after hour, re- 
laxed, and without "ear fatigue." 

Hear these systems now ... at 
your dealer . . . and learn that fi- 
nally there is a genuine answer to 
the problem of obtaining "big 
sound" in small space! 





For complete technical 
story on the S-10 and 
S-11 ultra linear 
response systems as 
reprinted from 
Radio & TV News, 
write Desk R-1 , 



Modols S-tOH and S-1.0L2-Way Systam Con£al»ttas 

For use where space Is most restricted. Only 25" x 14" x \iW deep; removabfe base adds IV:". 
Ttie new C-12HC 12" tilgti compliance, low resonance wooter is employed with special Dt/HC 
wlde-^ngle tweeter (25Q0 cps crossover] and mate tied- level crossover netwoik with high frequency 
balance adjustment. Takes power input of 25-60 clean watts. 8 ohms impedance. Extra-dense 
thick double-braced construction; beautiful natural grain, hand-rubbed finish. S-IOH is upright 
ihodBl; S-IOL, lowboy. User net: Mahogany— $139, Blcnd-$143, Walnut— 1147. 




ULTRA LINEAR RESPONSE SYSTEMS 

Models S-10 and S-11 



Protfcitd by Patent Kos. 2,641.329 ; 2,690,231 and oihtr pmtnii pa)dm£ 




MODCI- S-ltl. 

MODEL. 3-liH 

Modols S-llH and S-11L3-Way System Consolettes 

Unusually small size is achieved by coupling University's new ducted annular reiief enclosure 
to the new heavy duty high compliance 15" C-15HC woofer. Special HC-3 raatched.level network 
with "Presence" and "Brilliance" balance controls Integrates the Oifluslconc.S in its own com. 
pression chamber for mid-range (SCO cps crossover) with special Ut/HC Hypersonic Tweeter 
(2500 cps crossover) for response to beyond the limits of hearing range. Takes power input 
of 20.60 clean watts. 8 ohms impedance. Extra-dense %" thick double-braced construction, 
fine-furniture finish and styling. 26%" x IWi" x 17W deep; removable base adds 2". S-liK is 
upright model; 5-llL, lowboy. User net: Mahogany-|24S, Blond-|249, Walnut-$2S3. 



LISTEN 




UNIVERSITY LOUDSPEAKERS, INC., 80 SOUTH KENSiCO AVENUE. WHITE PLAINS, N. Y. 
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STEREO PICKUP 

{from pcif/e 75) 



in the cartridge ease, with tl)c tips to- 
ward oa(-l) otlio'r. Soiiio filing' may hti 
noeossarv liere, nnd wlieii completed 
the ope.iiinn; Ijefwi'en t.lie two tips should 
he about 1/32 iu. wide. Slip tUo coils 
down over the pcde ])ie«!S cai-cfully, 
keeping the c-oniii»ou lead avouiid tlie 
outer side of thi; coil, nnd di'eissinjjf the 
two outside Icat'.K back into their vo- 
sspectu'c grooves in the tenter portion 
of the case. Keplaeo the KUuiller of the 
TJ-shaped pole-pi<:ce top.s, and follow 
with the larger one. Kepiaee the niagnet. 

Using tlie small pieces nt^ wax ve- 
movod earlier, Api)ly heat nnd seal in 
the coils, magnet, and the coiiinioii coil 
lead. Knoujih should he used to fill up 
the spaces around the coils (hoi'oujrhly. 
Now rechcck the .shapinjj' of the pola 
piecfl tips, and trim up .-^o tliey arC' 
uniforiii. 

Next, clip off owe end of tlie stylu.s 
holder, as shown in Fi</. 11. Thi,<3 per- 
mits clearing the pole pieces. Slide, the 
styhiK assembly into the holder, and 
insert tlie holder into the cartrid^'i^ case. 
The vanes should be synniie.ti-ically dis- 
posed ou each .'.ide ol' the pole piece 
tips. Minor adjustments can be made 
using a pair of sharp-pointed tweezers 
along- the vertical portion of the styins 
kill' to bend the haf slightly to oju: side; 
or the other. 

After checking the viuie and stylus 
assembly, ■i'emo\'e it and lay aside so as 
to check the common pole piece unit. 
Slip Ihi.s part over the end of the car- 
ti-idge ease and cliedc for symjm.'ti-ical 
phieeuierit of the jjoic tip.s with resi)ecl, 
to the inside tips already iu place. Both 



pairs of tip.s should be parallel, and 
the siiaet hetrvecu them from .5/G4. to 
3/32 in. Using a SDiall file again, trim 
up the pole tips .so the}' are syimnetri- 
cal. AVhen this is completed, remo\"e the 
common pole piece and replace the 
stylus holder and styins assemblj'. Again 
(heck the cetstcr pole piece for sym- 
metry around the vanes, makiirg final 
ndjoKtmenfs by bending the stylus biir 
so tJie two vanes are ceutero<l in the 
gaps. 

l.'siiiii- a good cement, .such a.s Oen- 
eral Cement's ''Pliobond,'' coat the end 
of the cartridge tlisc and the flattened 
portion wh«re tlm pole tips rest on the 
case, and replace the center pole piece. 
Clai;ip in place and allow to dry thor- 
oughly — for an hour or so. 

Final Assembly 

Bend lip the lug on the electroBtutie 
.>hicld — au<l it will .snap off. Solder a 
small hig' onto the shield at the back, 
extending beyond the end about V-) in. 
Holding the shield and the insulator 
together, drill a small hole drill) 
through both just in front of the larger 
center hole, and cement the two pieces 
t()gether. 

After the pole piece cement is thor- 
oughly dried, thread the coitcr lead 
tlirough the small holes in the shield 
and dress toward the back. Then fake 
the front shield and coat tlie inside of 
it -with cement and place over tlie end 
of the cartridge case, niakiwg sure that 
Ihe sides of the slot iu tlie bottom clear 
the jiole pieces. When this is pashed 
firmly in place, bend over the three 






Pig. 12. Front and side views of modified cart'idge before replacing front shield. 



Fig. 11. Stylus assembly holder has one 
leg cut off to clear pole pieces. 

tabs tightly and soldcir tlie one at the 
front to the toj) shield, which lias been 
coat(!d ou the undci' side with niore 
cement. Wrap the lead around the lug 
and sokler quickly .so as not to loosen 
tlic solder holding the lug to the shield. 
Now take the tiny rubber damping 
block which wa.s remc\'ed from the sty- 
lus assembly before welding the vane 
iu place, coat the two ends with rub- 
ber-to-metal cement, au<l fit it under 
the stylus tip with the }>ottoin end 
wedged between tlie center pole ■jsieces. 
Wlien properly fitted (he .stylus bar 
should rest firmly ngminst the block, 
which is cemented at both ends. This 
completes the modification. The small 
spring in the hole at the center seems 
not to be necessary, and may be elim- 
inated. The shield is now the coiniHou 
lead nnd is grounded; the two plu^s 
normally used are the ^'hoi" Icsids froiM 
tlie two chauuels. 

Tlie heads of most record changers 
are equipped witli tlu'ee tenniuals — one 
often being used as a g-rouiid. Connect 
tlu; common lead to this termiual, nnd 
coniK^ct the other two leads to the plugs 
for iu.sertion into the jack.s at the rear 
Ol the pickii]!. It may be necessary to 
rnn a new set of lei.ds down through 
the. iirm to the tern dual block, depi'iid- 
ing on thf typo of changer or arm being 
lised. Soisie use a single shielded wii*. 
which innst he changwl; otters use a 
s]ii(^lded pjui', aufl the sliMld may be 
used for {he. comn'ion lead. 

The two outputs should hi; ivA t.o t.wo 
separate phono preamps. The output 
signal will Ije found to be approx-imately 
one fourth that of the normal pickup 
before modification. As previously meu- 
tifsi"n;d, som« hiua may be observed, but 
for purpc«t's c>t experimentation the 
output of the pickup will be sufficiently 
above the hum level that a satisfactory 
stereo results will be obtained. 

Wci hail considerable fun — after some 
of the headaches were overcome — in 
making {hese eonvfrsi-ons, and flic j-e- 
sults were at \&aAt good enough to jus- 
tify the trouble. If mt Ims occasi(ui 
to mtdM tiivfie ot four of these pieku]) 
eonvcisiou.B, it will betume Cjiiite simple 
and straightforward. 7E 
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S P- 2 1 5 STEREO PR E AM PL I F I ER 
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NOW... 
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HIGH FIDELITY 



SM-244 STEREO PHEAMP AND AMPLIFIER 




SP-215 and SM-244 Stereo Components 



With the announcement of the SP-215 and the SM-244, Pilot 
brings to stereophonic sound a caliber of engineering skill that 
has become a byword in high fidelity, Desifined especially for 
stereophonic high fidelity, these new bi-channel components pro- 
vide the finely matched quality performance essential for good stereo. 

The SP-215 is a complete stereo preamp and audio control sys- 
tem. It is in effect, two matched control-preamps housed in one 
enclosure. Versatile beyond anything known today^ the SP-215 
may be used with any stereo signal source: FM-AM stereo broad- 
casts, stereo tapes and stereo discs, A separate output is provided 
for making stereo tape recordings from any of these program 
sources as well as with microphones. Two panel-mounted VU 
meters permit each channel to be precisely monitored for the re- 
cording. And there are independent controls for adjusting the 
reference and peak recording levels on eacTi channel. The SP-2J5 
may also be used for conventional, non-stereo high fidelity. 

Features of the SP-21 5 include bass and treble controls, volume 
and loudness controls, as well as a balance control for equaliz- 
ing the kvel between the two channels. The SP-215 outputs may 



be fed into any two basic power amplifiers, such as the Pilot 
AA-908 or Pilot AA-410A, Both power amplifiers are operative, 
and the available power output is the sum of both. Pilot SP-215 
Stereo Control-Preamp System complete in enclosure $189.50, 

The SM-244 is a complete stereo control-preamp and amplifier 
system, all housed in one enclosure. The tv/o built- power ampli- 
fiers are rated at 14 watts each (28 watts peak each) at less than 
1% distortion. Inputs are provided for FM-AM stereo, stereo 
tape and stereo discs, miaophones, auxiliary, and a separate out- 
put for making stereo tape recordings. There are bass and treble 
controls, volume and loudness controls, plus a balance control 
as on the SP-215, Whether used as a stereo or non-stereo system, 
the SM-244 provides an available peak power of 56 watts. Pilot 
SM-244 Stereo Control-Preamp-Amplifier System, complete in 
enclosure $189,50 — prices slightly higher in west. 

Hear these new Pilot stereo components at your hi-ft dealer 
today! Por complete specifications, write to: 
Pilot Radio Corp. 37-06 36th St., L. I, City 1, N. Y, 
74amifacturefS in ekctfonics /or over 39 years. 
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MAHLER 



(Xotc: I've h'.'cn trying to complfle a 
}i&w book on hi-fi and hecanse hi-fi ilsdf 
I'ceps runnin/j (ihcatl of ine, I oj)'/>T a j^hoyi- 
Ciu'rl nontribitdoii to Tvccord Revue Ihii; 
mojith- — with the firtn i^jtundon of making 
^}.wcn/Ly■ in futnre U^ues^ JiTC) 

SaiT)i'Saens: Symphony #3, with Organ. 

Phila. Orch., Ormandy; E. Power Biggs, 
organ. Columbia ML 5212 

Hei^ was the giftlid lii it sjniplioiiy of (lie 
f i I r ly L 1* yen t it ii k m n tiv a n a a di o i"a 1 1 will 
n iiif^inber, it \v!\k in :\ Cl^loinbiJi i\.H'imllnt'. 
too. Who (loej^ii'l ivc.iU tliosG I a I) 11 Ion 8 low 
^ngnn niitQs in the accond niovonR-nt o£ tliG 
ol<l recovdinp ? 

Well, pinin fnot is thnl low orgnii bns3 tt^s 
thi> kisl thin:; that InteiostGd olri :?iiint-SiiOns 
ill tlii;^ miiiiic aiid Colnmbiu has oviflontly 
bowed to snjiorior nui^iicolo^Mtal inrormnt.ioii 
hoT(f — this (li-scj \n lii-fi, init not hociiusQ ol" 
thoso orgnii notes. You c;\.n hardly he/ir th<>iii 
— ami yon shoiilrtn't. Not importnut, nniKicnlly. 

On tho othor hand, this disc sciems to hi^'h- 
lij^'ht a di^itiiict chnivc:o ii> Colainhiii policy as 
to miiio techidfjuo. Ho I doto^^t ,slinrp, odgy 
ljni>:>;, steely elose-up strisi;;j^ — ivam Columbia^ 
Q'hat eoinnniiy has stuek dogKOdly to the old 
fw,shinn<?d (JXfj.in.sivo sovt of rocordififj, with 
/crvriiit ihiiiiTis rroni many record fjiiyi'rs who 
like thoir iiiuhic ?riraitjhr aiid g^t Jill the hi 
( hi-'y M'jnii: from othei- cjoTiijinnie?!. N~()\v, it 
secfin.';, Coliimhia jj^ Dioviuf^ in close, to eiip- 
tiiio: ii hii of (lie hi-(l for itself. 

It'll do, but I don't feel it is .my a:rp:it im- 
provement on the *>\"CGllont distant-style tech- 
nique xo well perfected by Cohimbia, However, 
iimii :iiid familia.rity wiU tell us; perbap.-i this 
is [he mnv and idOAl middle groniid, Tiy it, 
if yoii want to see where Cohimhifi i.^ Iiend- 
injg'. Iti any ca^^e, the PliiUlea undei" Ormandy 
do an exciting and rather ten.se job of the 
outer moviMnentis here ; the slew mnvement 
(ihe one without the famous bass note.s) is a 
hit on the n on- expressive side in detail ; the 
old I'rdumbia version made more of the music. 
tXofn: liccuytl jacket aays Alien Ot'0^^^> 
.'itritmrnt A.coUati- Skinner. Syniiihony Malt, 
U OS I on. En.) 

Schoenberg: Verklaerte Nacht, Op. 4; 
Chamber Symphony, Op. 9. S. W. Ger- 
marv Radio Symphony, Horenslein. 

Vox PL 10,460 

There*® l^^ri a great reliospeetive burst ot 
8( hoenberj^ r^eording lately and tliii; fits in 
with ;i wliole series of reeent CoUnuhia record- 
ing's fhai 1 imven't: been able to ab.^^orb yec 
to the point of emitting word-s on my type- 
writer about them. (It takes time, brother.) 
0]u^ reason W that Sebociiberg. a ek now 1 edited 
as [ino Ol the ;;re-H l^Oth ceiitnry innovators, 
was a dofjinatlc, violent per^^onulity who?;e 
nmsic ju^t plain rnbs mo the wrnnf; way in 
many sjiots — I ju-st don't like Mr. Sehoenherg 
I u ] 1 i-sc If. a .s \\M so V e ry posi t i ve 1 y ex i \ re.<;.ses 



' 7 SO Grccnn ich St., N^u' Yovl- 1-U X,Y. 



EDWARD TATNALL CANBY^ 



liiiiisolf tl]iouf;b liis iiiusie. I oaii'r .ivok! Iiiui 

a)i iiu1ivi(hi!i1, :is I listen to liiiu. And ospe- 
L'iiiUy. I find inypplf iri-ital«l l)y ft iicculiar 
baiijiUty of xiyle. alniosi a (loliljorato cheap- 
ness, vliat crapf up aKain and iiKain, fii the 
nniBie roeoifiod Uoro as well as iiv plenty that 
is more incxlt^i'it. 

llai-cl to describe — nnd I've nlieady said 
Mioiifili io rciiil myself out ol' (lie parfy inr- 
evei". It's }\\>^t that Mr, tvcKoonbort' i^eftiii,'^ (to 
lite) to Iccol) sayiii;,-. t urn ScJiociihcrg ; I cnii 
till iinylliinij ntiri iI'D nil riijhi. Fimiw riling if, 
niayhe lie can. But lie srifl makes lue Rare. 

Anyhow . . . tltese nre two early voi'Um and 
imiioilaiii onw. Tlic '■Tiansfigiired Nlijlli:'' Ik 
I'aiiiiliar to most of ns. a long (xisi-Ivfjiiiftntic 
jjieeo tlmt carries: llic Wai;ner-Str;ntss ididni 
to a iiear-broaldng ruinr oi exli'Cnm passion ale 
expressteji ; it:; significai.K.'C to ine is the itiriily 
.sipiiis: of ijosiiive disintegration in the iate- 
Itomniitie ididin itself, rlio itarmouy and color 
a ltd line and melody — ait<l the other iiieee, a 
few years later, sliowg that idiom virtnally 
reduced to a powerfnl atonnlisiu. This wa.s an 
inevit;ii)le step, if you wish, in tjie develop- 
Mieiit of the iiehoeiilierg ivelve-lone piineiple, 
so iiiip<u"tant to<lay. 

Il's sliil likely that you'll swoon with 
ecstasy at "^^e^kiaer^e Nacdit" in the geiiei-al 
fa*;hioii of ft pood cry with ' Tristan" ; hnt the 
(.llianihei S\'niplni!iy will prohtiblj' cai'i'j' riling,^ 
It slop too far for you in the same direction : 
it bi'Kins to seem sometbini; more tlian a nidht- 
suaro, a Ilf>niantieL<ui s'uiiiehow become hys- 
teria. Pan the small orchestra, with iiitcrest- 
iug solo-soiind texinre, tlie greater eonceiilrn- 
tion, ar»> purely modern iiiiproveiiienrs — and 
Ibis was liirtG. A good recording and atithori- 
taiiveb' pla\'ed. 

Stravinsky: Agon (ballet, 1953-57); Can- 
tieum Sacrum (1955-56), Los Angeles 
Festival Orch. and Chorus, soloists, Stra- 
vinsky. Columbia ML 5215 

I hasten to trot out this new disc, thontjh 
I haven't ahi^orhed its neeoiid side yet. because 
it shows in "Agon" how even old Stravinsky 
is coniiii.g about to e>:[>eritiiGnt (if rlint is the 
word for such .n wonderfully polished and 
highly developed niuaital structure) witli the 
Schoenberg prineiides. 

"ARon." for smallish enBcniblc inchidiiig of 
all tliing.s, 11 mandolin, is an a nesting and 
ditTieult work of severe but mobile cMpres^ivo- 
ness which, though yon may not liiid it "like- 
nble"' — Stravinsky isn't often that — will grasp 
lit yonr attention and keep it, one way or the 
other, by sheer musiejil force. 

Stravinslcy's strong personality, too, is apt 
to irk many a listener. Von can see it in his 
familiar face, strong, lean, cold, but w-ith on 
inner warmth that (for me^ ai^ain) often 
cornea through in his music if only in the 
splendid sense of design and order it con- 
tains, rt is, vemetnher. b'rench-ltussian music, 
in con.trast to the blatant (ieT'iiian-iie.'ss ol" 
Schoenberg ; mere dilYcrences fii harmony or 
struclui'al tccliTiiijue. no matter hdw f.-ir-reaeh^ 
ing. can n(■^'er hide ibese pervasive traits of 



nationality. The French (aiitl Russi.'ms) .sense 
design natnrally : it is an essential of thought. 
'I'he Germans come to it by sheer will jiower : 
Ihe^' forgo it and keep on forging it, ever big- 
ger and bigger, as though they could not g«t 
enough of it. . . . 

So it is reinarkalilo that Ibis "Agon" score, 
following clearly in the Stravinsky manner 
ai'toi' so lUJiny earlier nnes, is ratlieally 
changed in an ultimate respect : il is again 
violently dissonant but in a new and Schoen- 
))L-rgian way. carrying Schoenberg 's approach 
(for ine) lo an unfatliomable new synthesis 
of seeming oi)posites. That's Stravinslcy a31 
over. 1 dare you to try the i*4Cord. 

Beethoven: Symphony #5. Schubeit: 
"Unfinished" Symphony. Vienna Slate 
Opera Orchestra, Prohaska, 

Vanguard SRV 106 

This i.s a new Vanguard hi-fi dcmonslralioii 
record and though I generally dejilore the use 
ot lliis eicrnal jiiiir of fainilinr symphonies 
for everi'thing and anything thai comes along> 
I must ipiiekly admit that, bi-fi or no, this 
is a fine rccoi'd. I like it. 

The Ii. Ilrst of .-ill, is hi. Tlie ree<irding tech- 
nique is ultra-modern, which means mainly 
ultra-close lint carefully calculated for bal- 
ance. It isn't licet boven as he's been heard in 
the piisti unr Schubert; there ,-ire siarlling 
inner voices, a few feet from yonr nos(s that 
.ire usually but sliglitly audible in the general 
rn.sh of orchestral sound and prnclically iu- 
audible in the concert hall — Iteetlioveii wrote 
(liem that way. as jiarls ot the supporting 
nni.>iic;il structure. There is a tynipaiii deiiart- 
inent here thai will make you jump each time 
the man sr-in olT a roll or a bfiiig- -Mdii^-li is 
often, "L'he string jjlayers are brilliant in sound 
but too close for ideal blending. 

Ill other words, I don't think this is ideal 
Iteetlioven and Schubert projection, but I find 
it stimnbiting (mus'ieally) and new — ami I 
suspect that it merely points the \^'ay lowar^ls 
our ch.-inj;irig taste in the future of the re- 
cording art. A'anguard is surely doing llie 
music no harm. 

Oh yes — the performance : unlik* mast M-fi 
demonstration records this one i.s rinisieallj' 
tirst-raio. The A'ieiina State Oper:i Orchestra, 
also k-nown as the Vienna Vhilharmonir. prob- 
ably knows its Schubert and Iteethoven as 
well as any lireheslra. (tic music being lumie- 
town stuiY. I'rohaska merely conducts, wliieh 
i.s a fine idea ; there are too many attenipls 
to 1)« dramatically difTerent in recordings of 
these overplayed works. These iilayers could 
do the music quite well enough wiiViunT 4lHy 
conductor, most likely. 

Tchaikowsky: Romeo and JuJiet; Sym- 
phony #6; Piano Concerto #1, (Assorted 
artists.) Vox VXL-1 (16 rpm) 

Tliere just isn't room to list all the artistrj" 
on tliese whopping long IC-i'pin recor<ls froin 
Vox and in any i^ase the [icrforniam-es art 
ali-iefidy available on slaii<lar<l LP. Tlie inter- 
(Cundmied on pan it Oi) 
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The HIGHEST STANDARD 
in HIGH FIDELITY. . . 



^ T FRR 

AUDIO FIDELITY 

"^TOTAL FREQUENCY RANGE RECORDINGS 

AUDIO FIDELITY Records brings you unsurpassed sound reproduction — with new 
positive microphone technique, emphasis on clarity, brilliance and quality of 
recording consistent with maximum definition and minimum distortion, realizing the 
ultimate in signal-to-noise ratio, plus engineering techniques to maintain maximum 
level and dynamic range. Pressed on pure virgin vinyl formulated to result in long- 
wear of the high frequency groove etching as well as long life of the recording. 




Brillianf new recording ifar! A pixie- 
hh gal with a voice that can "belt 
out" a song ... be it the blues, a 
dreamy ballod or jazz. Witfy ar- 
rangements plus a high-spirited per- 
formance add up to hours of delight- 
fuf listening pleasure. AFLP 1864 



Explosive, indefatigable "Homp" — 
more vibrantly alive thon ever before! 
Ingenious arrangements, eloquent 
improvisations, masterful performance 
. . . the unforgettoble excitement of 
"Hamp" at his sv/ingin' besti Un- 
believable High Fidelity. AFLP 1849 



MAnDI ONA8 TIME WITH Tnv... ""^^ 




Come to the Marcfi Gras . . . Tradi- 
tional happy New Orleans Mardi Grot 
Dixie by the Dukes of Dixielandl All 
the excitement of Festival time packed 
into □ wild Dixieland album . . , ond 
You Do Have To Hear It To Believe 
It! Volume 6. AFLP 1862 



each 12 inch LP — $5.95 

770 ELEVENTH AVENUE, NEW YORK 19, NEW YORK 
WRITE FOR FREE CATALOG — Depf. FHF 
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Knoctcy Parker: Old Rags 

Audiophile AP49 

111 yii euiirtly a)i(l i-cli:ible ;i iP:.uUng as 
to bo i'ouiul on records, .foliii \V. 
■■Knncky" I'arkor xiirvcy.s :.i dozen l;inil- 
m;iv);s of rajftimi? piano, from tlic enily 
(l.'i.vs ut llic ciiktwalU and breakdown to 
Mich liiieni' deseeiiduiit^ ;is Fats W'a.llor's 
AUi/jator Ci'ii;v} Honel Sirrel, a ( 1 esc lip- 
ti\'o i)io^"('u»eiil fi'om tlu' Loudon Suito. Ilis 
sliovt history should do iniic.h to dispel tlie 
iiiiseoiicoiitioiis and wrong interpretation, 
sonic pel ]ii;triLtcil by supposedly informed 
critics and iniisieiiiiis, -ii'liieh have plagued 
this now vanishing art siiK-e its ineeptioti 
ill the late 18i)0's." 

One is the belie r that ragtime is assoid- 
atCfl in tliy piiblic mind with tlii^ sounil of 
the [ilayer piano mid c;vn be most sncccss- 
fuily recreated on an aiitiqnatcd instrn- 
nient, slitrlitly oiit-of -Intie. In one attempt 
to record this niet'lianical effect, tacks were 
iiiKOvted in the felt of tlio hanmiers. How- 
ever, there is credciiee in the belief for 
the necessity of :r.i at: lion niHile Ilex i hie by 
\nn^ use. l''oi' f];is reason there were scnne 
doubts, before this session last June, 
wliethei" Parker's f cchnifjiie would Iriul It- 
self to t!ie iieiv Hoesendorfer piano at Car- 
roll (Jollege ;it \V'imkesIi:i, Wiseonsiu. 

lli.s enthusiastic response to the instru- 
ment is rehiled by Pyrker in the staie- 
ment : "One of J oplin's vags is e:i!lcd 
Euphonic Snuiiifs :iiid lie might li:ive been 
talking abend the Hocsendorfer. Ragtime 
is sajiposed (o be played with grace aiiil 
beavity. and no other piano eonhl ijnife as 
n-ell bring out the Victorian tiligjce (piali- 
ties (Sheraton, TIcpplewhite fnrnitnre 
lines') and grate: nl proportions of these 
stately rags. Tlir; Pciirla was so entitled by 
.Tolly Roll Morton lioeause of Hie jiefiri- 
like quality of the tones, and in one section 
the strings of the BoosMidorfer vibrated 
like a yioiin. The piano is, I ."jlionbl think, 
the hardest of .Til instruments to record, 
and the Roe.sondorfe.r has a wider range of 
slniding and flyiUTniics fliat w.is a eliallengo 
to hotli of ns." 

For oneo it is i>ot a question of tliB rec- 
ord cijnalHng the soniul of .T live piano. 
Pew homes, <ir concert halls for (h,'it m.-it- 
ter, h.ive instruments capable of uKitchlng 
rlie Fioesendorfer as engineered by Ewing 
Kunn. In expressing lii.s regard for it, lie 
notes, "Xf, far as I am c.oneevne.d, lln^ pi.ano 
h,ns a iialance thai 1 have never licard 
ei|nalled. Tts character of tone c;(n be com- 
pletely changed by tlie Jivtist, from a soft 
singing type of Inne to n rolritively harsh 
metallic tone. 1 .im aware of two or three 
makes of line pi.'.no.s produced in Knropc 
and doubt if one of them deserves .t place 
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very tar ahead of tljc other.s. 1 ilo know 
that the Hoesendorfer i-rmks among the 
topflight pianos in the world. It is a far 
better piaiut mnsically ond str'ncttirally 
than win be found in this country. Only 
one linndred are in:ide each y(^:ir :ind each 
piano makr:r mnsi, :is always, s]iend an ap- 
prenticeship of ten ye:irs. The tone regulat- 
ing is done between two nmlchrd Boe.sen- 
rlorfcrs and it is said that none lia^ been 
received in t.liis country, after llie trip from 
Vienna, that needed tuning.'' 

It;; mannf,act.ur« lias been a family insti- 
tution since t)u5 iirni w.'is founded in 1S2S, 
when the p;itriarclial [gn:itz built a ten- 
foot pi;ino which ccnihl reni;iin in tunc 
tliroiEghout ;i concert hy Liszt. It was also 
used by Ib iihms, :ind Hans von Uulow dedi- 
cated the firm's concert liidl witli a recital 
in 1872. 7']]ongli an Miiglish action was 
added, is is still kno\N'n f<ir its liglit, Vii;?u- 
nesc touch. That Ihis shonhl eminently (it 
it to I'arker's techniCjUc coidd not liace lieen 
foreseen by the founder, bnf ragilme owes 
almost as ninch to Tji.s'/t, by way itt Gott- 
sehalk, as it does to tlift (•atrhy rliytlims of 
the ilanc(> and the Vianjo, 

For i"ig(imc leaned Iteavily on liuiopean 
forms and borrowed from folk tunes broiiglit 
over fixnn Hie old emintry, r.atlier than 
spii'ituals and blues, In tViis lie.s a measure 
of both its strengtli and weakni'.ss. Like 
bop, aiiotlier rlialect ftt the language of 
Jazr,, it is liuiiteiii in its :ipproacli. li rlrcw 
incri'asingly from African rhythms for its 
syncop;.it ion ;iMd arb3]>ted Vdne tonality and 
harrionies, but '.i.s ^^;^l■sh!ll Stearns so 
rightly points out in li.is histruy of \:iv.z. 
"it v>'as never aiile to go the rest of the way 
and incorporate the hitfersweef niooil of 
the blinds.'' So when the I'h'eucli writer 
-\ndre Hodier, in his opns, ^I'omlei's wdiy 
Stravinsky w;is reticent in using bine notes 
and effects in Pitino Ihio .I/k.viV-, :inii /itifj- 
lim(- fill' Klfv-irn Ju.tl inm/'iyl n. it is iirobable 
that Stravinsky knew more abou( the snb- 
ieet in lObS tiian Ifodior does At thi.s late 
date. 

As ragtime is largely notated nuisie and 
unremittingly cheerful', it lends itself to 
popularization l»y the Ohnian and Ardens, 
the Zez Con f revs ;ind almost ;niyone who 
can play ]ii;ino. But i( requires more than 
feehniiiuc to (ihiy it corrnetlv and only a 
handful of musicians from Sicotf .Toplin to 
-lanios P. .lolmson liavo bt'fh able to g<ve 
it the imprint of iheir persoualilr. As an 
offshoot of the mainstream of jazz, it 
nnil^es lis inf»s( itirp.trhitir C(Mii rifmlln] when 
embodied in the more inclusive style of a 
Fata Waller, P;irker is content to meet the 
comoosei''s intentions, I'Omailiiug in a ref- 
erence to I'oc Kvans, "'We both (ry to play 
Jazz the same way Hi at classicists play, try- 
ing to show ho\v- .Morton was an e.vlinsion 
of Jojdin, nr (ienrge Mitchell a eontinnti- 



tiiMi of Oliver. Form and .ari;dy.sjs i.s iir 
_iaz7, jnst as mncli as in symphonic work, 
and grC'Ht jazz composers lia.l their own 
thernes [xrnl styles ^iml indixddiu'ility jnst 
as definitely as Schuberr ;iml Ravel.'' 

Hack in 19?.7, wliiie playing with the 
Light Cni.st Doughboys in I'ort \Voi-(li, 
Parker denionsfr.aterl an e:ir which allowed 
him to copy Liszt fjoni a record. This 
brought him to the attention of the Tcx:is 
Christian music dep.artiiient. whore he won 
a scholarship ;ind his first ]iiano lessons .ai 
the :ige of eighieen. Though he completed 
his stmlies by e;iining a T'li.l>, in .English, 
he never lost his affection for the j;izz 
Jiianu :ind an interest in its .levelopmenl. 
He bring.s to it a scliohirshi]! which places 
■e;;tcli piece in true his tori c:il perspective, 
lie plays them nt a mmlerate tempo fo 
realize the full value of flic original 
melodic figure.s. 

A refreshing delicacy is given lo Cfori/in 
Camp Mcoliiiii and IMiislUii' ]iafu.<i. Jn- 
(duded are .Taines Scott's Krii;] Lean and 
CI'Mnx. .loplifi's Fill i.':iif. Morton's Mr. 
Jiif. and Jimmy Johnsun's Diiintinc.':'!. Also 
Clarence AVilli.ams' WUd l'U»i-rr. a tune as 
restful .as a woodland glen. Making no bid 
b\' way of sensation.'il imjiaet, tlic record- 
ing, both for ninsic 'iiiil sound, is a thing 
of grtnidng be:iut\'. 

Ed McCurdy: Songs Of The Old West 

Elekira EKL112 
The Legend Of Robin Hood 

Riverside RLPI 2-810 

TaLcn in coniliinjjfion i Ik-si- two collect ion.s 
arc si.did in-oj>f rlnit I^.l McCnrily is a lolk 
.-111(1 hitllad siii;:cr e\"ira iirdhiary. Each calls 
fi">r' a (HfT.u'i-nt ini.-rtiri:'ia.1 "em oi standard 
l"(J]i h.Tees. iinst- port ra.\".-rt hy a v'irile. mascu- 
line \'.»ici\ ^JMiat be cuTcrs into the sidi-il (\( 
ilie cewb<j>' anil tin' I'^n.Lilaiiil at Uobin flood. 
i;i\'i]iL' eacli the lii-isifd of anili.-niietty. is ]iei-- 
tciriiiiTij^ of ]iif,'ii skit] rin.l cnnvici inn. In fiis 
renr nf (lie olil West. In'- siri'^s eleven aon.i^s. 
ricj-i>m|)ani''d by l-b-ili llarliii^' on Icin.io. in- 
chnlin^' h'fir'fnyi\r,ifr,, ItiifHthj Sikimiri-H, ,7c«.'*c 
.hrmf.ii. hrou:}i-J-Jncii I. ft; and Tli/i C''ii''hn}j'ft 
Dy'CAi fa. 

I'lar]>' tjnllad soiire.'s r.re a serf \\y McCin'dy 
and narrator ^ti.-liaef IC:i]u' ie r<>cri>atT^ Ihe 
tale of (he men lU' fi]icrn-ooif ^•^n'['S(. jV in-ae- 
liced slm-ytGllcr, Kane sets (he scone for 
eacli (If llie ballads, lor which f.'ranl; Mninil- 
ix\\\ p)r(^vi(lj.s ^rnifav an. ■miiiai njiiK-iit, in nn 
eit.c:rassin:,' visit nf noarlj- an lnMir'.s (iiii'ntlon 
to a 1,111(1 and era fna <,ftini niisreiiresentcd 
in pr(>scnl; (hiy enf.-rtainme[i1 media. 'I'fieujjh 
ncitlicr is liesi^raed ypPelli(-all.\' for rlie .invc- 
niic niiTid, I kaii\i' fri^ni c.\[icri(un'c tluH cfiib 
(b-fMi afftinrc .\fcCurd\''s adult, niaiiiier morn 
tliali SfOne rifl'orls lliadil for tlicill. ,\nd so (f(i 
nicmliers of an older u^nle^arirnl. Kr>th are arf. 
niiraldy preduend liy l^eii floldslein. 

Banda Taurina: American Milifary 
Marches Audio Fidelity 1S36 

Bnndiiiaster Oeuarit ?^jney. lejiifs his ISiind.i 
Tnrina, (iflieial cnficinlile of tbe .Pl.iza Mevlco 
in Mexico City, aw.iy from itjc huff riu;r In 
this ulhnni, f:o the tunc of a (fuzcn ronslnj; 
niilit-ary niarcfios. .iiid into the fcrrilery oi 
tlie ccmceri wiiuf lianrl. In )n"s fli-sr recorded 
peri'orniaiu'e nor associated wiili the arena, 
fi^ sluu\s a e]e>^p concord wif.Ii tlie work (.»t' 
.Jolin riiiliii Soos.'i on '(Vi.'<;iin,//t'iii Poul, El 
CnjiiUm, A'iH// Cat toil,, .S'(a)i>>(:>- /'hte/i/<, and 
.^lof/f ntul i<lfipr.s rorc'-c)-. 'f'lie shifi from 
the Ciller and draiaa of llie fl^'llt to tlie stride 
of inarehin?^ foci is a dra.stic one, l.mt is ae- 
conuilished in fini' fasliiou li>' ilie hand, Tl»c 
(f<Miiand for a dirt'ereiif scnsn of d>'naniifs is 
answ(>rcd in tlie smne vvirle rFJu.-if ranx:i^ \^'hic]i 
inndc its pre\'ioi]s etTerts so liOjnilar, 

I'erhaps tlie most irrcsis.iiljlc of ffio eom- 
posiiions also comes from lir-biw tJic iHirdcr. 
It is Coilina's spiviicd March cl the ZiK-.ti- 
trr.ini, II piece -siiiced with tim flavor of the 
ilesta. It is pla.\'L.ii with native skill. ;.'i\'iii;-- 
rise to rlie snsi^resnoii (hat fhis or.Lcanizatiaii 
de^'ote an allmni to T.iifin .-Vinerican niarcln^s. 
.\1ko included are .fac.i/>;-5 .ti/>ci(/A. t7^>r]^ 
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The joint's [umpin' on Bourbon Sf, . . , 
ns the Dukes ploy slow, low-down gut 
struts and fast Dixie with a mnql Volume 
4. AFLP 1860 



Unusually fins rscofuing ot ttic riomcnco 



guitar coupled with exciting, outhentic 
Gypsy dancing. AFLP 1848 





V«U HAVE TO HKAR tX 10 tif LIAVK ITl 




Rousing, frnntic mwsic ftom the Widdle 
East. Mike Sarkissian artd his Cafe Bogdod 
Ensemble. AFLP 1865 




Steam engines . . . Diesel engines . . . 
eorth-shoking dynamics of a vanishing 
era laptured in high fidelity. AFLP 18<13 




Easy listening as Jock Anderson, at the 
Hammond Organ, opens a magic pcrtal to 
a vast panorama of sound. ARP 1856 



records with excitement!!! 

AUDIO FIDELITY 

TOTAL FREQUENCY RANGE RECORDINGS 

For sheer exciting entertainment AUDIO FIDELITY 
produces the newest, up-to-the-minute, most delightful 
recorded creations. With the greatest sound engineer- 
ing in High Fidelity . . , and the Fi is fantastically High ! 

each 12 inch LP — $5.95 



wnnt fon run cajalo6 — Dept. rn 

770 ELEVENTH AVENUE, NEW/ YORK 19, N.Y. 




Wild, colorful, exciting, hond-ciapplng, 
heel-stamping authentic Spanish Gypsy 
music. Recorded in Spain. AFIP 1852 



Ostor Brand, vocals and 
guitar, Dave Sear on a 
real hot banjo, and o 
complete new album' 
Best Bawdy Songs yel' 
Volume 4. AFLP 1847 




booming bass drums! Well-known melo- 
dies, superb hi-fi! 9th Kegiment Bag Pipe 
Band. AFLP 1 857 
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ftn<l Xiilioiia! Kmfilem. Tiiorr i\iv ihyw med- 
leys tUli?(l AnuririDi lA-iji'r)!. OJil Crjiiiyi.nle», 
ami -l(!<;ii/fl, tlio lasi of whSih is n stirving 
liicollcci 1(111 I'!" (He Jilorics of bixicliiml. 

The Modern Art Of Jazi, Vol. 3: Randy 
Weston Dawn DLPin6 

In tlii^ rli.sfiii-.sivc csiio.sition of liis jiinii- 
isili- iiljililirH ItniKly W'L'stoii rniiolics up some 
Iinjuilfiv niiK's jiiifl iiiL.pr'ovises on thi-w* ii( his 
mvn Iniijln (hoiiip.-i. Haiidsomi: .■4\ii>i)0ri nil tlie 
trki lumilKTs comes I'roiii iliiimmci- Willie? 
.UitKx ami -Miiiiod AMdl-Mnlik. wliose biiss 
(■iiK:i!:''K ill i>i'lile i^x-L'liatit'cs with tlic piaiui. 
Oil lilt oalyiLSn Ituii Jok, In a lAiilc Sjiaiiish 
Tuicn, and an (iii(;iiinl hlws. nn able <iuiiitnl 
Is foniii'd liy llic aciditioii of Cecil Piiyno on 
hariloni! sax and liny Copeland on Iniiiipct, 
US Willicrt Ilof,'aa lalies over on ilniins. l':iync 
switclinj; to alio on You NtiKdn'l , a r lKiracter- 
islic piece Us 'I'licloiiious Monk. Wcslon lian- 
dles liinisclf wrdl in tlic aKsorliid sotllng.s and 
is iiivcnlSvo on Don't lihuni: and lltiw 

mall I he Moon. A caiialdo coniposi-r, lie 
slioiilil lie rauly to develop a more iiidivjdnal 
sroiip Mound ITor tlio ;rio. If it is to stand out 
from a doxcii .similar groups, it needs its 
ois'ii ilistiiicl ivc voiCi?. W'esiou Is creative in 
lli<? aenejjted format and conlil eaj^ily viirn 
sCimc or iiis orisiii.ility to tlie t;Gel;ins of new 
forms, even thoiij^li it means eiirbi.n;: some 
of liis clioriiscs. A fine rceordinp liy Dave 
Hniicotjk. 

Dukes of Dixieland: On Bourbon Street 
Audio Fidelity AFLPI860 

The fuiirtlj vidnine by the Dnia^s fiiirls iliem 
ill a rcriiiniseeni moiMl .'is llicy I' lall tlie scrmr 
.if ilie.ir liist priifes.sional engagement in New 
OrleaiiH at I lie I'anious Door. It was a finina- 
tivo period of nearly thrco years spent in de- 
teloijiiif: liicir di.stinctive brand of dixieland, 
svUli its iii;bl cnseiiiWes and ;issiircrl solos. 
The tunes aro tlie old favorites whicli any 
sliii;iar yroiiii iiiiKliI Keleci lo try tln ir win^s. 
Tliere are tin? rags Scniiathin and Climn r. »\nd 
(lie liliies; Diiiimrinonth, Mnni^hia. Wcui ii, imd 
y/ot/</! Gnrilcn. 'I'liere i.^- lifclilie di?ide(ion in 
,V<ir (Jj/'diis Funerin. and ttieir version of 
Cxiiaiid.M it into a nicdloy. Tlie usual 
jiiiino solo in (Hilnics Ithien is reidaced liy tJie 
real iliins. and Kiaiik .Assiinio plays a tt-ell- 

li.r 1 trninpot solo on fil. Jllmrx Jnfiyninrjj. 

Clarinetiiit Harold Cooper bas line passai;cs 
in low rettislei-, and trombunist l''red .\ssLinto 
sliows a spare uptemiio slyli' nn IiirUt:i:ii 

Tliou^-h «liU a y.intbfiil ^tronj). Ilie I1nl;i!s 
bave sjunt a decade- toKctlier perfecliii); tlicii' 
<'iiseiiilj!o woi-I,- and trivini; it a mellow jiatbia 
matcbed by f<*w sncli oryani'/at ions. As shown 
on Rir.cr'hiinl fihuQlK, t\vy ale aoiiiiirins 
greaKT ease in coniraiainial soetions. The 
now l'-lectro-\'oiijc \\'i(lc-t"iiii:e Model GOT inicro- 
|5luine wilb its translstoriy.eil ronioiC'C'<intfollcrl 
variable ve.siiouse features is nsoid in eonjiinc- 
tion witli Tolofnnben and lt(,'.\ mieropboneK. 
It aids in maintaining a balanee and one 
result seems !o be a ei'isp, natural drum 
sound. 

Mulligan Meets Monk 

Riverside RLP 12-247 

I'unsible evidence of .'ionie of the fresheiiiii« 
winds blowing,- tli rough jay.z, and a boarlenihB 
forerunner of things to come, are contained in 
this nieetint; of two of the lisnding reprcsenla- 
ilves of iwo major Rchool>i of iiiodenai jnv/. 
AM cloivy Mulligan, a doyen of tlie cool I'acilic 
Const coiitinfteni, cnKOiies in a riiinimitive 
fonver.satiou with Theloiiinns .Monk, ai) old 
sertler in the land of Ijop. they consolidate 
llieir forces and, while stojipiny off to examine 
some odd covneis. relate them to the inaiii- 
sireanl of jaw.. Ulte llie recent joiniuf.' of 
clarinet !s(S ,liiiiiiiy niuffre and l-'ne Wee Kiis 
sell on television rtiiriniJ: a yevon lavely Arl.s 
pi'O.i^raiii. it is a sij:nificanl eiieounler and can 
only lead to more such enf,'rossin^ combina- 
lions and healthy roalijzniiienls, 

Tliiai-ii it was planned to exiband the (iinir- 
le t wilb intisicians of .siniilac .sinturc on formal 
ari'aii;;enien(s, ibo niorjd created by Moidfs 
piano and Miil1i;^airs baritone sax proverl too 
ivrisline for sneb inlrnsions. Idea.s ilow frtnii 
Mnllipm without limit, a.s thouph Ihoy had 
lieen held in cheek jni-t for this moment, and 
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arc most eoniiin.ssSonaie wlifii In! clioc»ses. to 
]day below the solo piano, rniiiimrfib'e. clio- 
riiscs arc nol reporiled often. Iitil there \v.as 
l-IiKi-'inhotham behind KiiiR (lliver on 'The 
'I't iiiiiprt'K /'ni.v'O', or Youns behind lUlUe Hol- 
iday. The four orijjinals by Moid; arc 'Uounil 
Mi'liiir/lil. I;)ii/lliiii-i!-iiiitfi. 1 .Uriiu Voir., and 
Ktniiiilii, Xo i:liiisrr. Mulligan's ItfCiiletlUj is 
a jaiisins tiansfininatiiin of the Cli.lrlio .Sliav- 
crs' swiny-tavorile Uu/letiiileil. with the stand- 
ard .<ireik ami linmhi lo roiiiiil oin the pro- 
;;raln. 

With infc eronomy. Monk nniKcs ti few 
notes ilo the work rif an entire brass seciion, 
and bassist Wilbur Ware and dniiiimer ;>!ia- 
(low Wil.son provide tlie tasteful, nnoblriisive 
snpiiori ai>]iropriaie to the occasion. The tiinie 
Infh coiu]dimenl <an he t;jv<;n the eijcinecL-inK. 
li never distraels from the mood conveyeul b>* 
ilie itmsieians. 

The Amazing Bud Powell, Vol. 3 

Blue Note 1571 

To sa>' (liat this session finds Itml Powell 
bact: in the form «'hirh nuirltinl his drsi ™reut 
solo sides on this laijrl, after a hiatn.s: of .sev- 
eral year-s. should bif i'econim(:'nilati<in enoii);;]i 
to his followers. By presentin;: liiiii in a trio 
with bassist I'aul Chambers and drnmmoi Art 
Tayloi. anil nniliiiw h"in in a i|nartet with 
Iroriihoiiist (^irris r'nller. it also rceapilLilates 
till* cOMn.'pt?5 and innovations which niaile him 
liie jjr'.'iafest infUieoce nn yovmg [lianists in the 
]josi-w.-ir years. His live ori.c uals are seasoned 
h.v many chan^'cs of mood and lemiio to offer a 
r<iundcd iiii rodui'i ion lo his style and lech- 

TliqiK'. 

.Most important is Ittiil mi lliiili. desiailX'd 
;ls "a piece called SoW'Ifli'l I'l which 1 piayfd 
vili-n 1 was a cliild." which lmi's I'lirtlu'C than 
any words in eoolrihulins to an iinderstandln;; 
of hi.--' iiit(intii>j.i-s. .Not disloriiu!; Uacli's scope 
and fiirni to ihv ends of jaz-/„ he iilays as 
liach niiv'ht had be Hsteiied to I'owell. 'Pbc 
o]ioniui; passa^i' is taken at an amn/inv cliij 
to ricrine its linear a.sjiect.s clearly. When his 
aecoiiipiuiists join in, the lines iin- briiken np 
and reformed by fi X'ibrtint iiiid "iindefinable 
.syncoriatiou lhal is (oo .seldom heard in mod- 
ern ja-/,/,. Not only does he pay his respects lo 
I'.aeh, bill to till' ceiiutltss jazz and rajiline 
]iianis1s whose clTorts he absorbed to make his 
accoii:|ilisliinents possible. It will ]day a siq- 
iiilica'it ]iart in any discussion of Powidl nod 
will i.i: aoaly/.ed by erilie.s for years to oome. 

I'rantir /'"ojr/ frv. ii Ihn'lll cxjiositioil of his 
single note meliidic line, tippli''^ "i" satiie 
concept (o a diflerc-i'ji form, .s'oiac .'.■on' and 
A'^cpiii' In 'flu- i:roor,c are exerr'i.ses on I he 
bines in ronirasiim; temiios. and lihit- I'/nrt 
is a moody piece witli a line Chambers solo. 
KiiUer, a rapidly inaiurini; yoiin;,' 1 iptroiter, is 
addi;d on Ii!iil:o. Don't Hhtini' l/c. and .l/oo.«c 
thr .yonclir 10 tiUow Towidl to slmw he still 
has Ills knack for fcediijtj a hoi-n. laK-e Thelon- 
lous Monk, anoiber revolutionary fifrnre on 
jiianfi, Powell seems tfi ha\'e mellowed anrl his 
luosl satisfying work niay lie abearl. 

Teo Macero With The Prestige Jazz 
QuatleJ Prestige 7104 

Though the debate on the v.nlidity of con- 
servatory trainiiiK for jay./.men is hecwninj; 
acndemic as more and more youn^i musicians 
neck «nch experionce, Teo Macero is often 
cited as an example of oni' whose intensity 
of e.vpres.sion \vas not tmiiaired li>' tht?. school 
room. If anythint;, his stay at .lulliard made 
him a (iiicstiu>; spirit in the whole li_-ld of 
modern nnisic and he is likely to aiip'r-ar in 
the cajmcity of both comivoser and iii?rrornier 
in classical and jarz w/irk.s. In his soaivh for 
new jiaths. he has kein clear of accepted 
formulas, except as a b.ise for his wry humor 
and acid wit. I'layl.iig tenor sax with (he 
newly-formed rrcstiee .Tazz ()iiarlet, lie essays 
a modern eoni:cpl of the ball.ad on five num- 
bers written fiu' the date, and Ilal Overl^ni's 
arrair^enieni of ."^"t^ii- KJif\<. 

Piniiisi Mai Waldron's 'I'hr (Diuat Silm-p 3s 
an :.i inosjilierii: piece and a contrasi to his 
inido«lic \Vhnt\ Xot. J'oloflj) comes from the 
S]irE)„-liny vibisi Tedd\' Charles, .and I'trayc 
Dtm'i tlo Xctr is ]>>' ,iohn Koss. .Maeoi'O'.s Jimf 
''^fii'inu has a (piiei. pn.storal selling' and the 
cliarnt of siin[ilicit-y. a <]ualiiy he should eul- 
livare more often, I'or bis siudie.s ;;a^'e biin 
facility rai.her l.hau iuliiliitioos, an.l hi' likes 



to ejcplore .iiiliile details before making: lii« 
IMiiiit. liis ideas arc f.'Jr from rouiine and liml 
tynii>atlietie snpporl from the iiuartet. surely 
the most modern of such ;.'ioups. ,Icrry Se;;al 
is on drums siiid Addison rarnier plays b.-iss. 

Howard Rumsey's Lighthouse All-Stars, 
Vol. 5 Conlemporary C3517 

In bis latest installiiienl, from Ilie llerinosa 
noiich lighthouse, made by bis I'.io-l and lu.">7 
Srouijs. Howai-d Kuinsoy jinls the spotlight on 
a featured .soloist in each number. The niosl 
recent session was held last .March and lind.i 
irombouist Krauk Uosoliuo on /•'iiiiiiv I'riinic, 
tenor saxist Kicbie Kamuta on 7')r<if^ 7i'ic''. 
and irnmiielcr Conte Candoli on I) You Ai': 
'I'hen:. All ai-e originals by piaiKSt Jy.ik 
Sbrevc. From the earlier dale tenor saxist Koh 
Cooper is heard in his Coo/i, and pianisi 
Claude Williamson plays bis "wn Vlnmh: 
Williamson on trumpet, and T.ob Knevoldsen. 
on valve iroinbone. combine on .s: .(■ /!. and 
liud Shank i>lnys alio .sa\' «n 7tiirf. The hold- 
over nieiiiliers are liumsey on bass in his spe- 
cially fioin Kcnion days. Conc'rlo f'lr Ttoo- 
hoUKC, and drummer Stan l,evcy is a .solo on 
.s'toa. Of course, the continuin;; iiiduence is 
Kiiin.sev who lia.s for iiiore lhan eight years 
provided a refoKO for West Coast iniisiciaus 
and done inucli to keep their music frein hi;- 
colllin^' frigid and ingrow:!. He is eviiliiernnt 
and swinging on hofh site. Hue sejiiKi 
throiiKhont, in si>ite of Ihe <it«c lapse'. 

Clark Terryt Serenade To A Bos Seat 

Riverside RIP 12-237 

Since the iinoiienchable linhher Miley 
.sparked his early band. r)nke KlUngfon has 
nsoallv mnnaced 10 kCCIi one exceptional 
iriiiopei ]ilayor and at one liine .siipporred 
both Cootie Willianii= and Kex siewart. Xonc 
of them .stirpassed Miley in stature and it is 
not likely that any of the jiresenl .section will 
do so. cireii inscribed as they are by the thor- 
ougbiv-arran^ed character of today's band. 
Clark' Terry; the most able of tliB eurieui 
c-r.ilj, w.as rjiiscd on the halt-viilvi> offffctSi oi 
Stc\\'arl. as oinuised to (he muled i'rowl d*'- 
veloped bv .Miley ami uscrl by Williams, llnl 
when he makes an iufrn.piiMU appearance with 
a small group, as hero, lie bas the .sa.nio heady 
fire and creative drive whi<:h MiU>y u.seil to 
pull his cohorts along besvde hi in. 

Thoroiiglily modern in conceiit, Ttirry ia 
able in his live originals to negotiate lliS"fis(5i 
not ihonglii of ihirty years aK<i. He is teeh- 
iiieally :issiircd in ihe title inne and its seipicl 
Ciiiit'infi. Ilnv in ;.ii,vi(.> r.nd the blues called 
llitiiid nolle, he engages in a call-aud-answer 
eifeei with .Johnny Criflio, on tenor .sax. lo 
show an earthy iiiuiliry which, like Miley's 
feeling for I he blues, is iire-lOllingI on. Crlllin 
was demanded by Terry for the session, and 
he pro\-es his worlh from I'ai-ticr's swift 
yioijiKi 7;/'^ (0 Ihe siandard.-? f^inrdu.it ami 'I'lmt 
OhI niiirl: MniiU:. Tlie rhjthm seciion con.sists 
of Wynton Kelly. I'aul Cliambers, and riiiUy 
.loo ,]oiies. After this album. Clark Terry will 
not be sold shorf. 

The Playboy Jazz All Stars 

Critics Choite Dawn DlPl V23 

Jazz For Hi-Fi lovers Dawn DLP1124 

Cerry Mulligan Is credited tvilh ihe sensible 
idea of presenting the winners of the 10.".7 
I'Uinhoii jazz poll on a .separalc number in 
the company of musicians who helped tbeni 
gain their positions. Though the result is a. 
two-disc s,-iiupler for .t portion of the in- 
dnsli'y, it is a definite inipi'ovemeiit on ]n(>st 
all-Slav dates. With more than '-'(kOOfi ballots 
rust. The first in a series of annual )iolls cuts 
a vasler cross-secijon than pi-evi[ins com 
petitions in the held and is as noreworthy for 
the juxta]>ositioii of .some of the ranuers-itii 
as for the winners. Leonard rternstt^in heads 
\ym.y Gillespie as a leader; Hud Sliatik iil.meji 
m'Xi to Sidney Itecbet : ,Tohn r.al'ort.a is 
]iaire(l with Oincr Simeon; tiral liay .McKiaalcy 
with Kenny Clarke. 

\ U\s{y package incIiiiTcs idiolox riiid i'Ufo)- 
niative skctehes of the winni'rs. along with a 
ciimiilfrte tabulation of the voting. Tlie oldest 
tape, a vinta.ge Sla.n Kiuiton from li.ilO. is 
one of svvei-al track-s made oii ioeatioii anil 
(Confhi'ard m) fuiim' j 
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unquestioned masterpieces of precision! 




The precision marching of West Point Cadets newer lails to quicken the pulse, Dedicated men with a common 
purpose. ..the group aehievement transcending the sum of individual efforts ... The precision achieved 
in JBL Signature Speakers is the result of such effort. Each skilled craftsman^be he machinist, 
designer, coil winder, engineer, or cabinet maker — is determined that preserving "JSL" as the symbol of the 
highest precision in loudspeakers shall be his individual responsibility. To you this precision means 
more accurate sound reproduction. More realistic sound reproduction. Cleaner sound reproduction. 
JBL precision brings you and the original performance closer together. You can readily identify 
JBL Signature units. JBL Extended Range Speakers have a large, silvery, dural dome in the center; 
and rigid, cast frames. JBL High Frequency Units may be equipped with the acoustical lens. 
Or the unit that catches your eye may be the 075 with its gleaming, annular exponentially tapered horn. See and hear 
these paragons of precision in the demonstration rsom of the Authorized JBL Signature Audio Specialist in your 
community. For his name and address and a free copy of the new JBL catalog, write. .. 

"jbl" means JAM'ES B. LANSING SOUND, INC., S2Jt9 casitas avenue, los angeles SO, California 
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Eugene List 
makes his tape recordings on 




irish 

ferro-sheen 
recording 
tape 



That's not the reason 
why you should use 



irish 

ferro-sheen 
recording 
tape 



Here's why you should use 



AUDIO ETC 




It's the hest-engineered tape 
in the world... 



...gives you belter l^igVis... better lows. . . 
better sound all around! Saves your tape 
recorder, too — because the iriali fkriio- 
SHEEN process results ill smoother tape 
...tape that can't sand down your mag- 
neticheadsorshedoxidepowderintoyour 
machine. Price? Same as ovdinary tape ! 




Availahte tchtrtvtr fliialiiy tajs* is «oM, 
ORRadio Industries, Inc., Opellka, Alabama 

Export: Morhayi EryiOTlhifi Cori>,, Ntw YoW.-.N, Y, 
Canada: Alias Rad'o Corp., Ltd., Toronto, Ontario 



.11 (nv iiiiu-li oC it is "rtiereij- tlio (ixpeated 
i-iirlv-iiiiKU'l tniiilile, i)n»s io Ire irniit:(i filit, 
I don'l' !(iunv. (Tlj:it tr<^l)li.' i.oiii; foiilrol 
t;i)ji''r, rVii' iust.'iiicc: uolhinj; i;:isiM' t.li.-ni 
to gi't lidltl (iT :i control witli tin; \vroii;:( 
fiipfii- iiy DustMlji;. J III uiiy eusc, 1 liastily 
lioiiil out tli;it tlicso fiiiilts, (IcoidLvUy 
itoyii.ij; ;(riil iir)iiort;nit i'ov .'iiiy lioiiu'. user, 
;ii-o mostly cxUTii.-ils. Tlii; liiisic transistor 
, umplilii'i- is there ;iiiil its is a woi'k ot' i.-ii- 
I t.orpri.siiij; ;inii torward-ioukiii/^ (.losi^rii 
uliic'.li ) .-iiii heartily rcaily to praist. This* 
eoiiip;i)"iy liOK Itof.'n w.vy innch in tr;t isistov 
;un])liliois — lint this !ipiju:irs to l>c its tirst 
oiitraiwre into the hi-fi fij.'ld, \^'!^iell is la U\\ 
cry fT'oiii missiles, j.i.irei'ji ft iiislniiiientjitioii 
and the lilie where tlie comiJatiy h;is done 
its) ni:iin work, 

AJl the tnoce renstm for some minor ex"- 
t(;ni;)l i'c\'iHions that N^'onld iD'in^ tbis really 
a.stonishinjj pioee oi efpuiiment into linu 
Willi xtaii(i:inl hi-(t practice in the coinijo- 
iieut field. 

T sliould aild, on the pins side, that tlie 
Vico has a tow in<i>'0 f(iatii]'o.s not yi't nien- 
tiuned. It takes advantnge of traiisisldr 
eirenitiy (o jirovide a mike input that will 
takt any old rlynamic mike. (It m\i;t have 
been a ha.^t-miniUe addition ; tUo specs 
don't nic^ntion it and tlie pictures don't 
show it.) N'o trannfonivor BOOded for low- 
impedance mike, svhich is a tt'CJcoine fcis- 
tore ill luany sjliiutioiis, 

Aiifl Siiii;6 the liasic oiiefiiting voWiijjie 
is 12 voUx d.G., there is an ()ptio»i;il power 
inpTit on tliis ainpliiier for n.sc witli car 
liatteries, etc., for portable operation. 
This is a marvelons idcu^bnt, first, krt 
me point out rinotlior potential tiuiit iierc. 
I note tlsjit Jisido tioni a -small plus and 
niimis si<jn Bv«r the screw coiiiicctions 
there is no )>«siti\-e way to be sure that tlm 
batrery jdiis and niiiui.s polarity is ri^ht. 
('Ii;ini<-s of a mistake (given nnjst ppopb's 
stale of ai(sent-niiniledno9S) /ire high. 

Xtiw if I'tM yi<,'ht, ;i ^ood shot of 12 voHs 
in revei'so into this amplifier should pri^tly 
mnch I'lun ii in a few brief sceonds. If not 
the transistors, then (he conjding capaci- 
tors, which should be electrolytic. Tliere- 
forft, for potential tiatlery nse I \vw>ild 
like to sec fi clearly polarized sookot; oi" 
son;c sort, with i.eri/ explicit insi.rnetions 
as !y battery jjolarity and (he dangers of 
reverse conneclion. 

Tie. Ili/it nsi ifc iiifiv, I a»n entlinsrastic 
about tlie future pcssiljjiitics of the 12- 
volt basic sysion. This Vieo niodcd (wiih 
projicr earo !is to conneetion.s,-: ,slio\ild 
prove to lie a very fir:e camp .ijid tr;n'Olling 
hi-fi aniplitior — perhaps (liiiqne in present 
possibilities— since tiie battery drain is so 
extremely low, the cfTieiency so high. In- 
deed, t!]is would seem to me to opaii up 
new jjossibilides in portable hi-fi. I can 
envision a complete 20-watfc hi-fi system, 
with space-savor (ypo speaker, pouring out 
hi-fi lunsic in some IMaine fishin<j camjj or 
iii.-iybc on the beach at Miami! 

Quite seriously, this is an oxtriiordinfirv 
new area for hi-.fi expansion, if anybody 
is interested, and Vico clearly has the edjje 
on all of ns at the ■rrioinent. 

One more oeeentricit.y in the Vico amjili- 
fier and I'll have 'em all off my chest. 'Phe 
■r.si'i' ontpiit, for iccording, is j iion- 
staadard pair of screw connections. Stand- 
ard practice is now an RC.-^-typo socket. 
Don't let my criticisms keep yon away 



froiTi Uiis iilbtrfiiisistdi' uiaciiiKe. By thfi 
(inM'i my reiilai'ks are in print iifitf ot the 
fanlts wdll probably have .Ivf.-i-n spotteil 
atid eoi"reeted, anyNcay, In W^iich case the 
Vieo 77 will be an aniplilier that eveiy 
enterprising gadgetecr will want to try — 
and a good many other people too. 

2. CLASER STEERS 

;\[y rcportings are almost always 0)i n 
final basi.s, as mentioned in the past: (ri) 
how the gadget works when new and (b) 
how it stands up to long and strictly honu- 
style nse. I've only liaj the Glaser Sleisrs 
tiSJ" chanwer for a few weeks nnd so i 
can rejiort merely tliilt. ,S0 fiir is so gtvod 
in vevjieet to (b) above, 

Jiiit I am already quite convinced that., 
ns a new iuachine at least, this is ;» very 
nice changer — and I don't like cliangers. 
It is not c>nly good looking Inil its per- 
forniafic^ is satisf'ju;tory and the vital 
functions of control ar^ neat, easy- works n</ 
and almost fool-proof, as v,-ell as (piitc 
standard in the expected svays. Tliis Is es- 
|)eciull.^' noteworthy in view (d' the fact 
that the GS^i 77 is a brand new nrodel, not 
a revamped older changer, and so by the 
nsiial probability should be as full of 
bugs as . . . well, a bng)iouse. It isn't. 

The CbS 77, first, is neatly designed ns to 
looks, it you like reasonably simple 
straighfliuc geometry, svitli flight- stylo ar- 
vosv-like shapes. Xot too flossy, not at all 
obtrusive. Second, in actual operation this 
changer proved to be steady and low in 
rundjle. How long the good performance 
svill last I don't know. It is definitely there 
now. 

'J'he acid test for pitcli steadiness came 
rece)Ul\' wl.ien I tried "he new \'ox J 6 rpm 
records on the Olaser Steers, fully expec-t- 
ing the music to be unliaten.ible, for my 
supposedly acute musical ear, at least. To 
iny surprise the Ki-rpm music was as steady 
as anybody could e.Kpijet. Tlie only pifcli- 
fault I heard was not due to the changer, 
an unpleasant slow Wow on some sides 
due to otl-ecntcr pressing. I was really 
anui'/.ed at this 1(5 rp.m steadiness; I would 
not have thought it possible — even in a 
bra ml ne^^' inachiTie — at this r(\'isoiuttd^ 
price les-cl. Other changers can \indoublcdly 
inatch it, but it definitely is OK in t/n.<one. 

Low rumble and low external noise, plus 
sti^adiuess, and all of this complicated bv 
,-in iiijrenious idler-wheel wHttlidrawing sy^s- 
teiii that pulls the drive wheel asvay from 
the motor spindle during all cli.-iuger oper- 
ations. That could be i\wx place tor all 
sorts of minor trouble, Init ifc isn't — so far. 

The GS-7 7 arm is very light, very free, 
seems to track as well as many ;i profes- 
sional arm at the etpiivalent putut pres- 
sure of a few grams. Good perf ormariCG 
here, too. My only complaint is that the 
stylus tend.s to skitter occasionally, often 
when it hits the .slanted vaised-cdge lead-in 
grooves on most LP records. That's n'of 
an easy problem to .solve. 

So mtic.h for the ba.sic perfor/nnnee. Very 
good — unusually good. The automat-ie 
parts, indeed, arc lioth ingenious and trust- 
worthy. This machine very sotdom crosses 
you up and it doesn't ever act like a dizzy 
idiot, the way machinery does when things 
get beyond its limited intelligence! I 
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liavcu't beeu able to fool GS 77 yftt nor 
liHs it outwitted irie. 

Four speeds, each separately settable, 
plus a setting Called a "Spccd-Miiider" 
that really works. Chooses tlic ligbt speed 
all the time — ^or dnined near it. If you 
set the control to this position (at one end 
— you just flip it all the way in one direc- 
tion), the machine does what others also 
do nowadays, chooses the right record 
size, for proper arm let-down, aad also 
chooses the right speed, as between 45 and 
3a. 

But this one goes a step further. If you 
have a proper small wire mounted on the 
pickup at one side, it will also distinguish 
between 78's and iiS's at the 12-indi si-/.e. 
How? It doesn't choose the right point; it 
chooses the right speed for each point. 
Set the stylus on the 78 position and the 
machine turns at 78 — so tliat if you put 
on an I^P it plays too fast and you aro 
s;»fely waiued. Similarly, if you have the 
LP-i5 stylus iiL positiou and put on a 78, 
it will play at 38 and wavu you. 

The required suuiU cirtended wire is sol- 
dered onto the GE pickup most often used; 
it (i-i.ti he .'xd.ded to some otlior dunl ciir- 
tridgea without serious disturbance, as far 
ns I can see. It operates into the arm rest 
post, to select 33 or 7S speed, as the car- 
tridge is rotated. 

If you don't want the Speed- Minder, or 
hnve some uoii-staudard record to play — a 
IG, for instance — you switch the knob from 
si'isKD MINOES. to the right speed, any one 
of the four, and there it stays, regardless. 

This chauger is, so far, unique in one 
interesting respect; the turntable stops 
dead for all changing cycles, allowing the 
record to di'op directly, witliout that dis- 
mal skidding on the. lower record or the 
table that is a distressing feature of most 
changers. This, too, sounds complicated 
and by every sort of common sense sliould 
cause all sorts of trouble in practice, but 
so far it hasn't. A side arm comes out and 
stops the table on a dime before the rec- 
ord drops (with some noise, to be sure — 
the change eycle itself is not exactly silent) 
the drive wheel has been duly retracted 
ahead of time. When the disc is down, the 
table starts again. 

Another invaluable feature, not always 
found in other changers, is that the change 
mechanism operates at constant speed, re- 
gardless of turntable speed. This was a 
feature that should have come in with tlie 
LP record ten years ago; the Collaro from 
England was, I believe, the first to have it. 
The clianger that has its cycle geared to 
turntable speed changes too slowly at 33 
and too fast at 78; at IG it crawls like a 
snail. The GS 77 changes eUiciently at 
the same speed always. 

One of my chief gripes with most chang- 
ers is the lack of a true manual position, 
whereby you may play any band of an LP 
record without going thvougli the whole 
annoying change cycle. Some changers 
won't play the inner bands at all uuless 
you plongh through tl)e entire outer bands 
of the record first. The GS 77 is satisfac- 
tory in this respect. Send it through one 
change cycle, and you can then hft the 
arm onto the resting post, re-set it on any 
baud. Tlie trip mech/mism is ver-i/ polite ; 
it doesn't go off until you jiggle the arni 
hard at the very inner groove positiou. 
(But it seems to work when it is supposed 
to.) 

On this machine you may, if the tele- 
phone rings in the middle of a record, lift 
off the arni, set it on its rest, then replace 
it on the reaord part way through, all with- 
out settiug off the cursed change mecha- 




THE MODEL FOUR 

A complete-range loudspeaker system of distinctly superior performance 

The superiority of the KLH Model Four stems from an ex- 
haustive effort to bring as close to perfection as possible 
every factor affecting loudspeaker performance. 



• The KLH Model Four is a two-way loudspeaker system housed in 
a I3V2H X 25W X 12"D cabinet. The tow-frequency section is the same 
acoustic suspension mechanism used in the KLH Models Two and Three. 
Its very low distortion and smooth extended low-frequency response result 
in a quality of reproduction wfiich is unique among loudspeaker systems. 

• The high.frequency section uses a small diameter direct radiator 
designed to operate as a piston throughout most of its range. Its wide 
dispersion and exceptionally smooth extended frequency response immedi- 
ately distinguish it as one of the very few available high-frequency 
reproducers which fill every part of the room with sound tree from 
any harshness. 

• tlnequaled smoothness throughout the mid range is achieved by use 
of specially developed loudspeaker cones and by exceedingly careful 
attention to the design of a cross-over network which integrates the low- 
and higti-frequency speakers into a complete-range system of such smerth- 
ness that the presence of two different speakers is undetectable. 

A new standard of quality control in the manufacture of loudspeakers was 
introduced into the industry by KLH with the production of its Models One, Two, 
and Three. The same scrupulous care is applied to the production of the Model 
Four, thus assuring the uniformly high quality of every Model Four that leaves the 
KLK factory. 

Although the development of the Model Four involved extensive engineering 
measurements, a truly fine loudspeaker system cannot be adequately described in 
terms of numbers, graphs, or other technical data. An appreciation of the magnificent 
performance of the Model Four can really be developed only by careful listening. 
When you do listen to the Model Four, you will notice that it^ superiority as an 
instrument for reproducing music becomes especially evident when it is compared, 
at the same volume level, with any 4ther Joudspeaker system. 

W -selected dealers. $209.00 to $231.00. 
Slightly higher in West and Far South. 
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DO YOU WANT 

... OR JUST SOUND 




Full, wide- range, 
natural reproduction of 
all the musical notes 
— for enjoyable listening 
in your own home — 
comes first witti Frazier. 
That is why 
Frazier-Engi fleered 
High Fidelity Speaker 
Systems prove so 
satisfying. It is not 
the size of the drivers, 
but the way ihcy are 
coupled to an 
acoustically -adequate 
enclosure that gives 
you the range, 
the balance and the 
realism you v/ant, 
with minimum distortion, 
without coloration, 
overdriue or hangover. 
Your listening is not 
complete until you 
hear the Frazier. 




HIGH FIDELITY JMZJEK NEW YORKER 

Combines vomarkable wide-range reproduction with 
beautiful cabinetry. Specially-designed inside this popu- 
lar New Yorker is an anmzingly compact folded expo- 
nential horn with a 20 cycle taper rate and a 202-inch 
long air column. Picks up bass notes as low as 20 cycles. 
Response is conservatively rated 30 to 17,000 cycles. 
Keproduccs low notes from 16 foot organ pipes to high- 
est overtones of flutes and Lympani with life-Uke real- 
ism. Crosses over at 800 cycles, using 12 DB per octave. 
48" X 26" X 16'A". Mahogany, Ebony, Blonde Korina, 
or Walnut. Complete with speakers. Net, $475 

Basic Utility Model F-202, leas outer cabinet, $376 




WIDE RANGE /RAZTEK DIXIELANDER 

This high fidelity wide-range loudspeaker uses a folded 
exponential liorn in the woofer section, and an F-350 
horn and driver for the tweeter section, with a constant 
resistance crossover at 800 cycles. Assures clean repro- 
duction from 40 to 15,000 cycles. Gives life-like quEdity 
to speech, vocal, brass, strings and percussion. Avail- 
able in Mahogany, Ebony, Blonde Korina and Walnut. 
24 X" X 30" X 16 H'. With .speakers. Net, «250 

Basic Utility System, without outer cabinet, $175 



^^^^^^^ 




FAMOUS yRAZJEK hi-fi black box 

This popular F-8-3X gives you a direct radiator type 
tuned box, modified Hemholtz loudspeaker system for 
walls, closets, or any other location. Provides an 8-in. 
driver, high-pass filter, and cone-type tweeter, in a 
specially designed enclosure for pure, wide-range repro- 
duction from 40 to 15,000 cycles. Size: 23 J^* x 19" x 
11 >^". Complete with speakers. Net, $S7 



Many Other Hi-Fi Models 
Available at Frazier Dealers 
to Meet Your Space and 
Budget Requirements 

S^nd for Informative 
Bullelin No. F100-A 




25 years in eleciro-acoustfcs 



RAZTEK 




International Electronics Corporation 

26-19 BRENNER DRIVE. DALLAS 20. TEXAS 
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iiism. Good! 1 get positively furious at 
ehnngcrs that insist oa oliaiiging to tlie 
next roeord when I haven't finished tliG 
one on the tabic. Like a hotel waiter wlio 
suatolics aw;iy 3'our roast beef ^vheii j'ou're 
right in the nviddlo of it. 

I could go on and 011 .. . but this ib 
uiioujjh. My general conclusion — so far — 
is that this GS 77 is ?. changer that has 
been ivcll thought out, made remarkably 
fool-proof, and coordinated most intelli- 
gently with current practice iu the field 
for standard-tyi)c opcr.itiou. 

I'm looking for\y.ird to a longer trial, to 
see svhether it keeps it up. 

3. GARRARD TP A- 10 

Garrard's nasv adjustabl3 arm intrigued 
mo so luueh that I decided to have a tr}- 
at it luider the usual extreme conditions 
of home Ca3ib3' use. Tl.is is the arjn that 
.adjusts in length and tracking angle, to 
fit almost any situation. It is both a 
"twche-iucli" and a "sixteeii-iiich" arm at 
the same time. 

Not bad. 1 tried it first in its longest 
position as a hi-fi .arm with a big turn- 
table and, after aivhile. h;id it remounted 
inside a record changer box — whioli it 
fitted, rather to my surprise. Shortei' 
length, sharper angle to the head. This 
second conibiiiation, hy the way, made use 
of the rceenth'-discusssd Cumpuneuts Jun- 
ior table: these t»'o elements, the Com- 
ponents table and the Garrard arm, ^vill 
fit together into the sni.iU space formerly 
occupied by a standard record ehanger 
which, I suspect, is something to remem- 
ber. I doubt if there is any other possible 
mauual-play combination of' similar quality 
that svill go into a piece of furniture that 
ha.s been set up for changer use. (Perhaps 
the new B-J ann might tit, too; as I re- 
member it is fairly short.) 

The Garrard TPA-10 is styled in a way 
that will delight some ::nd annoy others — 
I rather like it, myself. Cream- white base 
and rear assembly, telescoping squured 
tapering arm iu chrome, black hcud. The 
pis'ot is an oddly shaped barrel affair, the 
arm crossing througlt f.t an angle to the 
vertical. It i.*: a fairly big arm, depending 
on spring cuuntecbalancc for light point 
pressure. 

More important to me is the iact that 
this arui i.s very comfortable in the using, 
with .1 riglitly placed finger lift to one 
side of the head. After the ncsv ultra- 
]ights\-eight .irms, so hard to move with 
the proper dolicacT, this one is a pleasure 
to handle — and handle is the precise \yord. 
It's getting no;v so we really can't liandle 
some arms without producing unintended 
squawks and scrapes from the record. (Nu 
harm done — but the sound is highly ob- 
jectionable even .so.) The spring balance 
in this one souichosv contributes to this 
ease of handling, though I really couldn't 
say just ho\('. A certain feel to it, that 
giyes you confidence and sureness in deal- 
ing with 3-our records. 

As to the adjustable feature, there's no 
doubt about its theoretical utility. As I 
s.iy, the arm is good for full-length, no- 
restriction use where there is plentj' of 
room, but can also be telescoped inward, 
the head bent further around, to fit in 
small spaces. It will .acjust to any inter- 
mediate space, to gis-e optimum length for 
each individual situation. 

I can see a real need for this and am 
ill favor of the basic premise. There >ire 
too many occasions in lii-fi buying where 
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measurements, even witli detailed specs, do 
not rrijike it clear wlictlior a jjivoii ;iriu, 
motor or \v)iat-liiive-you will tit in a gi\'eii 
space. If your (Ic;iler does t.lic instaUiiifj for 
you, it's liis risk; but if yo>i buy your Own 
I'or IioniE i)lst;\llatioii, or buy by muil, you 
!ire likely to make painful mistakes in 
dimensionality in niiy such component as 
an nrni, witli t)ic complex iiicasureincnts it 
requires for an accurate account otr its 
,si)nc(> needs. 

( YcK, you get a tonijdate or diagvaiu 
wit.Ii tlie arm itself — but you ean't get 
hold of this until Uie packaf^e is opened ; 
it nu<y tlien be too late.) Gi\'Cn n doubtful 
.size situatio)!, the Garrard can be depended 
upon to fit — anywhere within reason. a>id 
at the longest length that can be used. 

In praKt.ice, I must atUl, there are sonic 
doubtful a.spects of tliis ndju.stability. 
There Ls, first, a coniplex system for set- 
ting np the proper tangcney for a given 
length svliieh will have some people wor- 
ried (unle.s.^ they can get tlioir dealer.^ to 
take care of it). My installinj; assistant 
did considerable muttering to }iinisclf as 
he sot up the arm tlie first time. But at the 
.second installation (in the changer bo.\) 
1 heard dofniitcly les.s and so I gather that 
he found it wasn't so co)uplicatcd after 
all, on second try. Part of the trouble i.s 
.surely jn tlie instructions wliich seem a bit 
on the heas-yweifjlit side. (But plea.se, no- 
body ask -Dir- to simplify thom ; tliere's 
nothing' more difficult than writing Instruc- 
tions.) 

A more parlous matter, I'd say, is the 
po.ssibility for misadjustmeut. Give this 
arm's head a good push or kxiock (as some 
people will do, sooner or latar) and the 
tangency slips off; the pis-ot pisots. It is 
snppo.sedly sot tight, after adjustment, but 
I knocked it loose, and quite aecidon1;ally. 
Carried the box in tiio back of my tar 
and it mu.st have slid against the side of 
the trunk with a jar. A violent misaligti- 
inent is OX — the arm looks as though it 
had been broken. But a slight change in 
the pivot angle of the head could easily go 
unnoticed. I'd be happier if that adjust- 
ment were really solid and immovable ex- 
cept with a good deal of tinkering. 

Also, note that to change the cartridge 
yon must undo the arm's adjustable Iiead 
and set yonr tangency all over again. Not 
too important. 

As tl3 the ride, the Garrard arm tracks 
reasonably svcll, i.s rather jumpy by the 
Can.by Floorboard Test (see last month) 
but not loo seriously jumpy in view of the 
violence of my particular lloorboard ac- 
tion ! A heavily viseous-damped arm might 
do better ; but so would a room with re- 
spectably solid floors. Trouble isn't likely 
in normal use. 

The spring p..essiire adjustment seoms 
to me fairly hard to manage. The liner 
shades of point pressure are not too easy 
to aehies'e with the scre»' system uscd- 
You'll get it right with a bit more dicker- 
ing than usual. It's easy dosvii to si.v grams 
or so, rather delicate to adjust below that 
figure — it you want to go below. You 
won't want to, ordinarily. I have a feel- 
ing that the counterbahmce spring con- 
tributes to the floorboard trouble; the arm 
is "springy" in the vertical plane. Again 
— it isn't important in any norni:il OpO'a- 
tion. You can't have everything. 

Finally, I like the floating arm rest, a 
sort of jiint-siz-Cil junior arin beneath the 
main one with a tiny upturned "hand" 
on the end which takes the main arm and 
holds it. Works well and its grip is good 
Cno;igh so that the arm isn't likely to 
bounce or joggle off the resting plaeC- 
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Noil', it s s(,i sinipk foryoM to rajoy tmpnccdenKii perfection i)i record reproihuiim 
mrk ihi: mpifrlmiVi new ESL C-6o Series eUcirodyiimtk cartrid^i. 

You probMy know ilmi jbc ESL C-6o cm reproduce iiU the sound an 
your rccordi— tones and histruiiieiits you may never luivc iicnrd before. 
You nuty know alio that. iwUke most leading pickups, the response ■oj 
the ESL C-6o j> inherently Imear. This iiieaus your records will 
sound niore namt^i, moft iuuikal, with tlie ESL C-6o. 

But do you realize how easy it is to ^njoy this cartridge of tomorrow? 

There's no bother witli input resistance, no interior alterations needed on 
your aiiiphjicr. No nuutcr what the input resistor of your amplifier, 
the performmce of the ESL C-So is completely tmafiecied. 

Transformers and transistor mnplifiers arc unnecessary, too, becMse ihe outpiU 
voltage of the ESL C-6o Series is sufficient to drive all modern preawplifiers. 
There's no bother with special turntables or arms, cither. The ESL C-6c 
Series perforins brilliantly and ruggedly in aii)> arm or record chm^er. 

^ Frequency response flat within 1 db 13 cps to 20,000 cps 
(Elektra 35 test record) 

^ Response eniends beyond 30,000 cps 

^ Mlnirrurr output 10 mv at 10 cm/sec 

^ Minimum campliance 6.8 X 10 ^ cm/dyne 

^ Dynamic mass 1 mg 

^ IM distortion almost im'measLiirably smali 

^ Verticai stylus force 2-5 ems 

^ Output impedance "10 ohms at ali audio frequencies 

Best of alt. this cartridge that's years ahead costs only S^g.so. 
Your high fidelity dealer has it now—iimke it yours today. 





IVCOYINTG C O I MICROPMOTO'E 

The new ESL-AT2 omnidircciional. moviitg coil microphone is deservedly 
acclaimed throughout the world for icSemioii, broadcasting, recording, kcmUt 
or vocal work where the microphone should be as unobtrusive as possible. 

^ Frequency response 50 to 10,000 cps ±3 db 

^ Internal impedance 200 ohms 

^ Output ICiTti -55 db re 1 mv/'lO dynes/cm^ 

^ Probe len^lii 18" 

^ 3ase diameter 

i^ Nat p/iCB Only $78.50 complete 

Write for a free catalog of the entire line of new ESL «io>'ii/g 
Coil microphones for ci'ery purpose at suisible prices. 




FOR 



STENING AT ITS BEST 



ElectrO'Sonic Laboratories, Inc. 

Dfpt, A • J 5-5 4 Tkiny-^h Stmet • Long Ishiid City 6, N.Y. 
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Custom-crafted 
motors f eature 
v?eai"-resistant 
bearings, 
electronically- 
balanced rotors. 

Motor pulley 
machined with motor 
in operation — 
insures permanently 
smooth power 
transmission. 

Special neoprene 
tire on idler wheel 
})rovides rumble- 
free traction 
and durability. 

Motors and drives 
chocked imder 
operating conditions 
— insuring lifelong 
unerring perform- 
ance. 

Self-lubricating 
Spiral-Grooved 
turntable shaft, 
exclusive with 
Rek-O-Kut, provides 
oil-cushioned spin 
on chrome- steel 
ball bearing. 

Cast aluminum 
turntable with 
resonant-inhibitinK 
properties . , . 
machined to 
aircraft tolerances. 

Prices from $59.95 

Write for 
Catalog and 

FREE STltOBE DISC 




REK-O-KUT HIGH-FIDELITY TURNTABLES -TURNTABLE ARMS 

3S-1& 108(h ST., CORONA 68, N. Y. 



AMPLIFIER 
SPECIFICATIONS 

(from pa<ji' 2;>) 



betow rated output. That is, the noise is 
90 db below the audio signal produced 
by deliverin": 100 watts tu the speaker 
(which shall hv assumed capable o£ 
h.indtiug this nuicb power). Suppose 
that spoakftr efficiftney is such as to re- 
quire not more tlmu I wntt. But the 
listener hears just as much amplifier 
noise as fiver. So the noise is actually 
only 70 db below the niaximum audio 
.signal enianiiting from thp .spf'itker. Thus 
one could say that the eijer.tive sigual-to- 
noise ratio is 70 db. 

To pursue this point a bit further, as- 
sume that two power amplifiers both 
specify a signal-to-noiso ratio of 90 db, 
but that one has a rated output of 10 
watts and the other of 50 watts. The 
effective signal to ;ioise ratio of the 
smaller amplifier would be the higher. 
For equally low noise with the same 
speaker, the 50-watt unit should have a 
signal to noise ratio t)f 97 db (50 watts 
being 7 db more than 10 watts). If both 
amplifiers were rated with respect to 
1-watt output, then the audio fan could 
immediately realize the difference in 
their noise performjinee. The 10-watt 
amplifier would be rated at 80 db and the 
.50 watt amplifier at 73 db. 

With respect to sensitivity, the figure 
based on rated output is a very useful 
one. But it is also helpful to have the 
sensitivity based on a 1-watt output. Of 
course, given sensitivity for rated ont- 
put, one can calculati; the input voltage 
required for a l-watt output. But this 
involves finding the square root of the 
ratio betwci;n 1 watt and rated output, 
and life would be easier for the audio 
fan if the calculation were performed 
for him. The new figure would enable 
him to compare driving requirements of 
difEerent power amplifiers witli respect 
to the sound level that he is realistically 
apt to encounter. Thus he might find that 
a control unit which has sufficiently low 
distortion only at output levels below 1 
volt is quite adequate for his individual 
needs. 

It is desirable to have the IM distor- 
tion pcrcentiige at a variety of output 
levels. While a chart is commeudable 
because it presents a complete pictiu-e, 
unless it can be read with au accuracy 
of about 0.1 percentage point, it is de- 
sirable to have several key tabular val- 
ues. Certainly one would want the IM 
figures at rated output and reference 
level output (1 watt). IM at 10 watts 
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and at 0.1 watt would add enough in- 
formation to give a substantiAl picture 
of amplifier perfomianec in reijnvd to 
distortion. 

Another approach might be to specify 
distortion at various percentages of the 
amplifier's; rated output, as for example 
100 per cent, 10 per cent, 1 per cent, 
and O.I per cent. This approach would 
imply that higli -power units are intended 
for use with relatively ineffieieut speak- 
ers, while )o\\--powcr uuit.? are intended 
for clfieicnt ones. 



EvaluaHon of the Power Amplifier 

A low sensitivity figure (low input 
voltage required to drive the power 
amplifier to rated output) may be a 
disadvantage or an advantage. Assume 
that the sensitivity is 0.5 volt. This 
means that the noise I'roni the cojitrol 
unit is amplified 6 db more than if the 
sensitivity were 1 volt. On the other 
hand, if the control unit has a suffi- 
ciently high sigiial-to-noise ratio so that 
a C-db decrease in its ratio offers no 
problem, but it cannot put out more 
than 0.5 volt a( satisfactorily low distov- 
tiou, then the low sensitivity figure of 
the power amplifier becomes an ad- 
vantage. 

In evaluating the signal-to-noise ratio 
of the power amplifier, the efficiency of 
the speaker to be used is all-importnnt. 
For example, a power amplifier may 
produce an amount of noi^'C which is 
annoyingty perceptible with a highly 
efficient speaker, say 20 per cent. How- 
ever, with a low efficiency speaker, say 
1 per cent, amplifier noise would be re- 
duced 1.3 dh and proi)abh^ become in- 
audible, or at least no longer annoving, 
(On the other hand, a top-quality power 
amplifier would i\ot very likely produce 
an annoying amount of noise even with 
very efficient speakers.) 

Similarly, evaluation of IM distortion 
depends a great deal upon speaker cfft- 
eiency. A speaker with vei-y low efficiency 
may require the power amplifier to op- 
erate ttt 1 0 watts or more a good deal of 
the time, while a liigh-eflitiency unit may 
require 1 watt at the most, if the am- 
plifier has very low JiM distortion, say 
about 0.1 per cent, below 1 watt, but 2 
per cent or more at 10 watts and over, it ' 
could be considered perfectly satisfac- ! 
tory for nso with a high-efficiency 
speaker, though not with a low-effieieney 
model. For thti latter ease, one might 
wish an amplifier that produces at least 
20 watts with no more than, say, 0.5 per 
cent IM. But such an amplifier, at least 
whore distortion is concerned, could be 
considered a waste for a music system 
using no more than about 1 watt maxi- 
mum ; at such a level both amplifiers 
should sound equally clean. JE 
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THE NEW ALTEC LANSING 

'Acoustic Qata" 

MICROPHONE 



SPECIFICATIONS 



6A Stand Switch 
Is an accessory 
and most be 
ordered separaiefy 



Type: 

Frequency Response: 
Outoiil Impedance: 

OutDul Level: 
Dimensions: 

Weifltil: 
Finish: 
Mounting; 



Dynamic 

30— 15,000 CPS 

Low. 30/50 ohms 
Medium, 150 /2SD ohms 
Hioh, 20,000 ohms 

— 58dbm/10 dynes/em^ 

Diameter, 1" body, 1-1 ji" ms- 
Lenglh, 1" (without connectt 

8 oz. (without connector) 

8lack and green anodized 

■Slidein" hoWEf wlth5/6"-W 
Swivel head^ 



Price: $96.00 net 



RUGGED! DEPENDABLE! Years in (development, 
the new Altec "Acoustic Gate"* principle is available for the 
first finie in the sensational Altec 680A microphone. This 
feature eliminates the high frequency peaks inherent in 
conventional (dynamic microphones; and provides 
outstan(ding performance throughout an extended high 
frequency range. Here at last is a broadcast dynamic that can 
be used under any conditions. It is unaffected by wind, water, 
dirt or weather. The amazing Altec "Acoustic Gate"* 680A 
is first for quality, ruggedness and serviceability. 



'Acoustic Gate" is a 
peripheral sound entrance 
channel of 2 mil width which 
provides an acoustical resistance 
loading to the front of the 
diaptiragm thereby eliminating 

high frequency peaks 
and extending the trequency 

response over an 
exceptionally wide range. 
(Patent Pending) 




ALTEE 



SOUND REPUTATION SECOND TO NONE 



Write Dept. 2AJ 

T5I5 S. Manchester Ave. Anaheim, Calif. • 161 Sixtti A»c., Nc* York 13, N. Y. 
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RECORD REVUE 

[from page 'J2) 



''^f^'i, of Of>Urs(>, is liintnly \t\ ilic .l(i-ri>iii Hoiind 
itself t inusl sny I found ii iiroxpoctL'dly 
Iinlnfhblf . 

I'^irst, on n goofl turntable rbe music is ro- 
liiiirk-alily stoarij-. even in Hint crucifit test for 
fluitor niul f/isr wow. the pinno. Note ilio 
I'iano Conci^rio on this one. T had fully c\- 
pocto^l to nnd tliat Tiir !*iipiiosocHy jipnsitiv^ 
iini-xical <:nr vvoiilrt be oiitragofl by lO-rpm 
waver and flutter. No .such tliintr. 

On tlic oilier hnnd there was nn (wioxiicclcd 
[rouble in ro.<;pect to off-center [irossitig. For 
a varieiy of reafloi^s thfJ; is far more cruclnl 
in J6-rpiii tlian in LP. One reason in (bat the 
sjifetl j.s tort slovy for your ear to take in the 
wow as a I'eETiilar rliyfhm ; iTistead, you are 




AMPEX AUDIO, INC. 

1036 KII=ER ROAD. 
SUNNYVALE. CALIFORNIA 

Please send free full-cofor folder: 

NAME 



ADDRESS 



ciiy 
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iiwuro of a vapocly sensick sinkhi*^ . . . rising 
. . . xiiikijiij' . . , Tliat CAi^ he almosr luiusGLating 
if tlic o(T-ocn(or compAnciU i.? f^ci iou?;. At least 
<ii]0 of tlio sides I've iiiofl hns boon of this 
sort, 

y\y Til 111 isu*i good enongh to compute 
but I }inve i\ fueling thnt tlie 4;lowe.d .speed in- 
vnlves a i;; renter i>ltch ehitnj::e per given off- 
t<M)tcr ,sirlof::wny ihon in tlie case ot th& Z^. 
Somohotly tiin ohork iny cnr on that. Thc-se 
Ul's ;m"c worse, deckledly, rli;in Tlie average 
i tin i*t I,r prcssins?*. bnt (he oiT-ooritcr cffeet 
i.w(jiinly is inoT-e noticeable, when *S: if. Sonie- 
thhig to watcli out fnr. 

The ^(ium\ i(?^L>lf? On this first l<j-rprn disc 
from Vox it 'la Imndsomely halanco.d and in tliG 



main highly satisfflcLory, %vith an appareni 
range und clarity, right to the Inner grooves, 
fbat r had hardly expected. (A f<?\v bad placef; 
in londcp transients.) But strang*ity, (lie sue- 
ceedinp Vox release.'^ have been of a doU-toncd 
Hort. a,'^ tliongli severely cot olT in ilic high?. 
Tlift al! Tchailvownky disc makes gnod listen 
Ing (in aiiybody'^^ lil-fi .system ; hut some of 
the later nn ni be r.s— there are a half dozen or 
1^0 already — are ^itrangely mnHled and out (st 
hnlaTice (in wide- range cspiJpment, 

I'm not Mire T can account (or the diftcN 
enrci in my ou'n mind, Tlalancc is svirely th? 
key. Tlie Tehaikow.sky no doubt ba^ a brilliant 
middlc-bigb range that makes up for any Ifi^li 
of highest lughs and iieeps the nm.sie brigUI 
J 1 T I d c\onr. T}i p other re co s?, po rh a ps, may 
meivly larl: (his "pre.senee range" boo.st and 
s(\ seem duller, tlmngh tlie tonal evpnnse i.*^ 
not: ViM'y ditteront. 

Or — I'm thinking- — ii's a'Tways i^rt.'jsible thiftl 
Homebody s^iid to heck with it (di,*;torlion 
1 » rohl e m 1 1 e le and t h ere) — a n d t h rew i n a 
hlanliel enf-oA' at four or five tbon.-^and cycles 
]>er sncond. That would do it, neatly remove 
the distortion In the loud parts and ruin the 
ovei^rtll tonal yvjilanee as well. The baby xvlfh 
the bath. 

\\-e've had a lot of this sort of treadnent 
in i<ii.<cpiie.«; of old 78'k, and I deplore it. netttf 
a bit (if loud-passage distortion, here and 
there. Than a total inuflling of the very life of 
>iho recordi>d sound. Don't let'y be too zeabi'j,^ 
ill our cut oils. 

iNote: oveo the dull lC\s will isinind oK 
on small "tii-fi" phonographs with weak l.kis.>^,i 

QUICKIES 

Poor La Harpe. Marcel Grandjany 

Capitol Pe401 

Orandjany i?^ the most musical, nmf^ieal 
hnrjiif^t I've ever known, wliicb means that 
tlda record is lernfic. The .snilT he tumH out 
is mildly LlaRfiieal, but marvellously digesti- 
ble; a Irit of it is h.arp arraTi^ometit of piaiio 
pieces by llavel, Debussy, and other French 
cninposers (al.<!0 harpsichord ^ — and it will 
melt in y<iiir ears. ^^. Grandjany makes the 
harp come alive ; That^t: the only phrase that 
I can think up. If yoa want real music, not 
just a lot of i^retty glis9nndo.'< :ind harpy 
effoelrt. try this, 

Uniteti Slates Air Force— a Porlrait m 
Sound. Arthur Godfrey^ narrator. Ward 
Boi&^ord, producer. Vox PL 10.520. 

Jet planes blasting the sound bars-ior, mis- 
siles taking o(T after count-down (and not iU- 
zlingl, [lilot.'s nmttering jargon into groswlx 
overloaded audio intercoms (trliy do they al- 
ways do that??) — tlil,s is the ultimate, lint if 
als;o, in case you're a jaundiced doubter, iis a 
really fino job of dramatic presentation, within 
iti5 own intentions: I enjoyed it and I ad- 
mired if loo. Oon'l .forget i hat (Godfrey i« a 
life long flying enthusiast himself, who^e worst 
f:inlts wort' a few minor errors having to do 
uith an alleged control tower — he clearly is 
devoted heart and soul to flight and to our 
gi&vernnient's flying personnel : bl.s narration 
i,s wholly sincei-G and without a trace of smug- 
ness or aU'ectntion. Tlie man is gno<l and know.<; 
}iow to talk — when he wants to. 

The i»ro(h]ction was a real problem in re- 
cording and in organization. After all, break- 
ing the sound barrier on disc-s can't be one bit 
louder than W zero; the effect mu.st be 
largely done via drama— crickets, silence, .sus- 
pense. It i.« so done. Complicated cross; talfe 
hofwepii ciuitrol towers, pilots, briefing oflicer.*? 
— -and Godfrey — must have posed fabulous 
prnblemn in editing, for some tiling loss than 
Miter confusion f If the whole show, in Ibe 
bmg run, .sceras a bit propagandist ic, well, it 
is. Von couldn't lard it on lieaWer. I didn't 
mind. 

Testing, Vol. 2. True Sound of Musicail 
Tones. Popular Science Monthly 

Urania URS 2 

ThiK \>i <p]ite a devastating little test record, 
in ways it probably didn't intend to be, Tt 
bravely se(,>< out to indicate in terms of pure 
nmsir and nothing else what various type."? 
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AMPEX STEREO 

SIGNATURE OF PERFECTION IN SOUND 




^1 1. " 




^^^^^^^^^^^^^^^^^^^^^^ ^t^^^t^n^^ ^ 





An audio system is like o choin. For optimum per- 
formance, all Ihe links musf be equolly strong... 
Ihere con be no compromise wifh "weaV-link" com- 
ponents in the iyslem, 

I* was on this premise (hot Ihe Ampex A122-SP Porl- 
ob!e Stereophonic Sy^fenn was designed. Eoch link in 
the choin — from recording and ploybacV heads lo 
speaker — wos forged to the same exacling siond- 
ords ond precisfon lolcronces which guide the monu- 
focture of world-famous Ampex professional record- 
irvg and ploybock equipment. 



Heads — Focing surioces of head gopj 
lopped IQ on op'icol flolnets jo precise 
they reflecl o jingle light bond f'/j micfDn) 
on Hotness gage, Thij, pli>j initiaf surface 
polijh of 6-B micro-inchcsj insures jujtoin- 
FrequoDi:/ response with negNgible 
chorrge in diarQcferisficj ever mony thou- 
londs of lioyn of operoJion — mony timei 
longer fhan wifh ordinocy heads. 

Amplifier-Speakers — Ampex-c/esfon- 
ed. Arnpex-built ot on Iniegrol part of sys- 
tem . . . yeJ may be uicd seporaiely wiPh 
oPher unifs of yoU' syjFem (has fronf-porel 
input iwiichirsg for Tape, Tuner, TV, or 
PhonoJ. Amplifier sensifiviJyO.25 v (or mokci- 
mum power output; 50-20,000 cpi ± Vi db 
output wirh well under 1% hormontc d\s- 
tarllon, Speoker features unusually high 
lotol gop energy, converts o moKimum of 
output power into iODnd e/^e'gy. with 
smooth, pealc-frec response. 

Complete Specifications — Wrife fo- 
cfoy for free new full-color brochure con- 
foining co.mpleie apecifrcafion sheer and 
description of full line of unmounfcd un\H, 
coriscfes, mocTulor loble-tops ond portables. 
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tonal ningo rosti-ictioii nml lilip /itiiially 
<lo to (lilTcrpnt invisicftl fiOinidp, 

Tlic instruiiienfs jiliiy — tbeii play agiiiii, 
Willi a ciiroff, and osfliii wllli still anoiber 
ciitofl'. Top and bottom. Tlint's (lie Ioc1nii<iiio 
ia\(l, being wholly i3bjec(ivG (well, nlmost), it 
jirovc.s to you. tlie subjottive Uatciicr. e.\!i(}ity 
wlint you want it lo prove. Good. 

It proved to me flint inii.sic, Hint tone^ old 
liingua5;e, enii siirvi\o just about aiiytliiiig iu 
tlio «-!iy of a rigorous i-occrdiii(i climate. All 
the carefully deliberate fieales, the "Twinkle, 
Twinlile. latllG St.irs," tlic solemnly played 
"I'-l-pre .racipios." soiiuded mnnrk-.ihly ;ilil;e, 
out-{jlT oi' no eut-olT. 

Not Utcra!l;/ the same. On a good .system, 
tlie actual d i ir<:!rt?nce.<i between nil"l-vfint;e bass, 
.1 GO-ciis eutoiT ai\d n 120-tps eiitolT lire clear 
enough to tlio ear. Tint imisically rbey don't 
niuoHUt to a low of beaus ; you just hear the 
.^anie old tones, jiinno, cello, double ba.>;s and 
so on — lor the test really rniis il: in, going 
liglK through q whole colleeiion of different 
in.'Jirunienl.s. Very Uiorough. 

The aoeoud Hide make.i an ii)loies(ihg com- 
parison between close- up inn.sical in.itrniueiils 
and the .same insirument.s (playing the same 
music) as tbey soutid out in the middle of a 
full oi-eliestra. Not re.illy a lii-fi le.st ; inoi e 
of fi nui-sicnl orchestration les.soii. and a study 
in microphone teehni<)uc. Tlie oi-ciieslral ex- 
amples aren't played by the same players as 
the close-up soles (tbey come froio dnhbcd 
recording."!) aad .so the playintr isn't always 
itie sanie, but tl;e eompari.sou i.s useful, 
effffi so. j£ 



BOOK REVIEW 



Elements of Tupc lieconicr rircults. by 

Herman Bui-sloin and I-Ieiiry C. I'ollak. 
New York: Gernsbaclv Library, Inc., 
1957, 224 pag-es. Paper, $2.00; hard 
cover, ?5.00. 

Dependin.g on the interests of tlic 
reaxler, the book.s on the .subject of tape 
recorders have tilt'cady co\'ered the field 
quite well except tor the ticttial oircuitry. 
The more technically inclined reader I.s 
quite likely to want infoi-m.-i-tion abotit 
circtiits than about the many po.ssible 
uses of the recorder or lubout the han^ 
tiling, .storing, and editing- of the final 
product, the tape itself. 

In this book, the authors have co\ered 
the circuitry thoroughly, beginning with 
the ba,sic elements and proceeding 
through the oharacteri^^tics of amplifiers, 
recordings and playback heads, and the 
tape. Bias reciulrements are outlined, and 
the need for equalization is pointed out, 
u.sing fairly rigorous e<iuivalcnt-cireu!t 
methods to shovr how the reciuirements 
tor equalization are met in practice. 

Oscillator circuits and level indicators 
are then described, and the authors con- 
clude ^vith a treatiiJe on minimizing ntiise 
and hum in a tape recorder. 

Anyone with the rudimcnt.s of circuit 
familiarity is certain to get a lot of use- 
ful infonnation from this book, for it is 
the first we have seen -which present.s the 
tape recorder from the standpoint of a 
circuit designer. With the information 
contained here, the technician should 
have sufficient "tools" to eiiai)le him to 
change or correct equalization to improve 
performance or to bring an old machine 
up lo date. 

We feel tha.t this is the most i^ractical 
book of tape recorder information that 
we have seen to date, and we are pleased 
that these two authors ha^'c ocreasionaliy 
been among our '.iKt of contributors. 

—0. a. McI'. 




NEW 

FAIRCHILD 

single-speed 33'/^ rpm 
TURNTABLE UNIT 

easily converts to 4-speed electronic operation 

The new Fairchild 33'/^ rpm ttirrslable is, by far, the finest single-speed 
unit ever designed. And it is priced at only S99.S0. 

It is almost incredible. Rumble, wow and flutter have been so dras- 
tically reduced that if Ihcir presence is at all detected, they originate in 
the record or the recording equipment. It is the audio perfectionist's 
dream come true. 

Utilizing the barest minimum of moving parts, this new turntabJe^ 
achieves an accuracy and constancy of speed, a quietness of 
operation beyond anything wc have ever known. A hysteresis- 
synchronous motor drives a Dcnsite-damped, aluminum 
turntable through a 2-stage belt drive. 
The entire unit is mounted on a unitized chassis. 

And by simply adding the Fairchild Elec- 
ironic Control- Regulator, you can convert the 
single-speed unit into the fully ckctroniCi 4'Spced Fairchild E/D^ 

Turntable Unit, Single-Speed, 33'/! rpm $ 99.S0 

ECR (Electronic Control -Regulator) 135.00 

Fairchild E/D Electronic 4-Spccc) Turntable complete with ECR. . . , 229.50 
Hardwood Base (shock-mounteJ) in walnut, mahogany or korina. . . . 31.50 

.See your hi-fi dealer for complete details, or write: 

FA I RCH I LD RECORD NG equipment CO. I0-40 45ili Avc 
Export Oeparlmcnl: 431 Fifth Ave., New York 1, N. Y. 




C. 1, N.Y. 
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For ovel- thirty years Bakers have 
been making quality speakers for 
the (Hscriminating British audio- 
phile. These speakers are »o out- 
standingly superior that they have 
long heen known as "the hest of 
the British speakers." 

Mister, 

you're 

lucky . . , 

for the new 
Bakers Ultra 
12, full-fre- 
quency range, 
12" speaker is 
now available 
in America for 
the first time. 

A lou[lBpefik«r cnnnot ho any b&tter tlian 
what la put Into It. The Bakeia CU«k 12 la 
the best, not be<^flnAe of claims^ but becanne 
doBii^nT pnrtH, matorlalB, and caro In conatrnc- 
tion mabo It ao. 8o look at the "^poca.*' Fre- 
quency rnngro ... 20 to 28,000 cycles. V\XiX 
denulty ... 18,000 ^IwsHa; 100,000 maxwells. 
Hl£:h compliant, plastic fonm, cone snapcm- 
Alon. ?fon-TrNonant, citst, open, nlumlnom 
frame. Llifht, ttonttltlvu flluminum voice coll 
and former. Fully tropicalized. Uand aBsem- 
blrd. Extm powerful AlcomaTc III encased In 
red cellulose. Dudt, rufit, and damp proofed, 
E:i;ponentlai, bakell^ed npe.M, cone. Fower . , . 
20 watts plus. Voice coil impodnnce . . , 15 
ofamH. A full sprend of 20 to 2.'S,00O oyoles 
without distortlonnl crossover networks. 1-n- 
Kenlonn design and the use of new materlBls, 
proc(!dti«s, and techiiianes now make crosi- 
overs unnecessary. Acoustic, Impedance and 
efiticlency mismatch; "disembodied hl^hs;'^ 
nnd other nndesirflblo charaoterifttlcs Of 
CTOBftovera. are thus eliminated, 

TliU combination of features, tetiith cannot 
be found in any other speaker, maken the 
Bakers Ultra 12, unquestionahly^ the finest 
reproducer today. And the price ... a mere 
(fiS.OO . . . for the best. 

Tf you want a speaker that is far soperior to 
anythin^r now Dvailflble, insist on a dealer 
deinonstratlon. Vou wilt be amazed at Its 
smoothness, definition, cleannos», nHiurnlneis 
... a certain "somethins" that you have 
never heard before. Lncky owners say, 

"Miiler, this is it." The "specs" tell yoo 
why. 

Write for literature . , » 
and become sound happy. 

BRADFORD AUDIO CORP. 

Sole distributors for the United States 
27 East 38tii Street 
New York City 16, N. Y. OX 7-0523 
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Baton and Stop Watch 



MUSTC I'OU THE .MOVIISS tlijS COtHe S 
long w.iy since tlic dfiys of the silent 
film. Tlicn, pit nnisieiaiis were liircd 
to in risk ihf. .gomid the pi'ojec-tioiL nia- 
cliiiic .IS well as cnidely uiulevline th:^ n.c- 
tioii cm tlvc screen. Musical groups vanged 
frOin :) solo upright pinno to fin etiscinble 
of 5f) imisioinns, depcDding on the s'vac and 
location oi' the theatre. Piiblicatioits of 
iiiusic-iJ eliciji'ss coverod the gamut of emo- 
tions rtnil situatioii.s tVoni love to liato, 
j^rifjf, eustard pie, Indinn dance, nnd bou- 
ildit interlude. 

The advent of the talking iiietnvc pnt an 
end to tho career of the movie theatre 
nmsitinn, but not to baekgi'oniid anc; cue 
nuisic. Spftti;iH7,(;d recording companies 
.still turn out bundveds of short pieces for 
T'jidio. iio\vs I'cels, television and indnstrial 
films. One (inn's catalogue aecompanics 
each title with a descriptive bhirb .sufjgest- 
in<; its possible ii.sc. Here are a few choice 
examples. Owimiii.t Inierhide: "nuca.sy 
mnsio, bniliting gradnnlly, and increasing 
in tempo from the 28tli ,sceo)id." SivJn'pi! 
JCmhrnce: a iG-seeond romantic piece Nrliioh 
■'becomes e'Orie at the 7tli second." Cr.nicr- 
ivg Cntx: 'Ifi seconds of liumorous nriisic, 
"witb a lif^bt "[Tilloping rhythm, and ;! short 
ending for dialogue lead-in,." 

Sk' 11 fill nsc of pre-fahricated back- 
ground music in functional moving pictures 
can haTC fairly satisfactory results. But 
wliat mny prove acceptable in an iiidnstry 
training film or a TV western is manifestly 
of lii:tle use in films of broader dramatic, 
scope. Parenthetically many corporations 
who eaii afford it .steer aw.iy from screen 
nin^dc. libraries and coniTiiission their O'wu 
scores. 

'I'be disappearance of "motion picture 
inood.s" from the TTollywood film was ro- 
jdacwl by a new species of eliclu^. Two of 
the most familiar of these were "i^rickcy 
"Monsing'- and the teclmiqne of the Leil- 
motU\ 'I'hc definition of "^^ichcy Monsing" 
is self-implied: 7nnsit written to imitate 
actioir. When the hero lands a pnneli on the 
villain's jaw, the crack 01 hnuekles against 
bone is apod by tlie orcbestral sound track; 
the comedian slipping on a banana peel 
provide."! an excu.sc for a trombone slide; 
the derisive comment is accompanied by a 
wha-ivha trumpet; etc. The J.f.UmoUv was 
a heavy-handed application of Wagnerian 



■26 W. S'hitl) .Hi., -Vcif yorl: .7/, X. Y. 



technique in which theiitatie Labels relent- 
lessly dogged the footsteps of the main 
charaetcvs in the film, even to the absurd 
point of switching with each camera 
chang<j. 

A cliche of another kind was the whole- 
sale adoption of certain composers' styles 
for stci-cotyi)ed mood-S and sitmrtions. ITow 
man)' times lias t]ni TchaiiOTsky lioineo 
atal 'JvUet Ov'Wistiv reappo'uS'&d in duel 
scenes; tor how manj scTeen lovers was 
l.lobns.sj-'s La warmed oi'er ; aiid how 
many battles were waged to Strnnss-likc 
thundering:;! In reeeivijig an Academy 
Award not long ago for a film score he 
composed, Dimitri Tiomkin, ivith refresh- 
ing candor, accepted it not only for him- 
self, but for his uiusicai eo-|}ilots, Tchaik- 
ovsky, Str.'njss, Eachmaiiinoff, ;itid Eavcl. 

Scoring Technique 

With ibc n\imerous restrictions /.'teing 
the film composer, it is little wonder that 
thoB'G ia a shortage of good jjiusie on sound 
trft«ki<. In fact, one look at the complicated 
process of scorijig for the Xiiovies shonkl bo 
CMOugli to frigliton ofV all but the most 
intrepid souls, and even tho.se who go into 
it have little hope of emerging musically 
rin.scathed. 

I'ir.st, tlie co)nposer in\is.-t' meet, with the 
director, producer nnd editor for a play- 
through of the film for which fic is eom- 
misslouccl to wtUg a sooire. I'liere follows 
a diseu.s.sion as to how much music is 
needed (recpureineuls are measured in 
tf-rrns of reol feet, to bo converted into 
scconds'i, where it is to be placed, and for 
iiow many mnsii'Jnns i? it to be scored. 
Once these decisions are made, the com- 
poser -(vorks on preliminary sketrhes prioJ- 
to lus final, or "clocked'' version. Then In? 
idosets himself with Hie Moviola, a projec- 
lion machine which can be stopped at any 
point withonf setting fire to the film. In 
working on his musical score for "On The 
Waterfront," I.eonard Bernstein saw the 
film some fifty times in sections or in toto 
on the IMoriola. On the average, an hour- 
and-adialf filni will require some 40 to 50 
pieces of from 20 seconds to 3 minutes 
each, all of wliich inn.^t be perfectly syn- 
ch roni:;ed to their relat^;d seqviences. 

rompleted manuscripts are delivered to 
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tlie studio where they are clitekcd hy the 
m\isiii director with ,1 stop-watch, and tlieii 
assigned to a staff of copj'ists. Wlieu the 
entire score lias been fiuislied, a pre-session 
reliear.sMl is scheduled. Tliis provides the 
coiitposiir wiUi Jill opportuiiitj' to Diuko last- 
liiiiiute ;ilt(:rntioiis, the conductor with a 
eliaiiee to reheatso )iis players and fa- 
irriliftri«<* liiiiisolf with the work, and the 
eiiginee!' -with tiuic to adjust sonic bal- 
ances, Thvouji^hout all of this, the director 
;ui(l produce)' cliiuic in with suggestions of 
thoir 6\vii. 

I'^inalK-, the actual recording session 1)0« 
gins. The musicians are seated in noimal 
concert arraiif^ement, and the film is pro- 
jected on a giant screen behind them. It 
is the conductor's job to keep an eye on 
the screen, another on his Stop-watch, and 
a third on the score. IIc may therefore be 
excused if at times his tempi stray ever 
so slightly from the film, or his be;it be- 
comes uncertain due to the fact that he is 
o^'erly engrossed in wateJiin^ the .^crecu, or 
he may mi.ss giving a cue because he was 
so intent in retaining the precise tempo. 
TechniciU considerations apart, let ris not 
forget that he also hsis to hiierpycl the 
musio at hand, especially if it is worth 
intcrpretinf^. 

The director, on the other hand, is con- 
cerned with the over-all effeet and may 
order olevcnth-hour changes in the musical 
tracl;. Ealpli Va\ighan Williams, who has 
made some fine contributions to the litera- 
ture for (ilnis, describes such a state of 
affairs in an article on film composition; 
■'Vour music is illustrating Columbus' voy- 
age antl 3'ou have a somber tune symboliz- 
ing the wearinest; of the voyage, the de- 
pression of the crew and the doubts of 
Cohunbus, But the producer says, 'I want a 
little bit of sunshine "music for that ilash 
on the waves.' Now don't say, '0 well, the 
music docs not provide for that; I must 
take it home and write something quite 
new.' If you arc wise, you will scud the 
orchestra away for live minutes, which will 
delight them. Then you look at the score to 
find out what instruments are unemployed 
— say, the harp and two muted trumpet.^- — 
you write in your sunlight at the appro- 
priate second J you recall the orchestra ; you 
then play the altered version, while the 
producer marvels at your skill in compos- 
ing what appears to him to be .m entirely 
new piece of music in so short a time." 

After the musicians have been dismissed, 
final takes arc dubbod into the picture. 
The ultimate fate of the music is decided 
at tlio last editing sessions. This is whore 
musical fragments are left on the cutting 
floor, whole sections are rendered inaudible, 
and phrases mutilated. In the face of this 
musical carn.age, the poor composer is usu- 
ally consoled with the tliought that he can 
always arrange his mangled warV. in the 
form of a concert suite. 

All in all, the film composer's lot is not 
a happy one. Wliy theu do so many turn to 
this harrowing medium? The first and most 
obvious reason is money — but that is not 
the only reason. If he is wilUug to ad;ipt 
himself to the arduous technique of film 
eompositioti, the composer will find it an 
iirtistic challenge of the first water. JE 




COMPLETELY VERSATILE AND DEPENDABLE. 
PROFESSIONAL PERFORMANCE 



FOR YOUR HOME MUSIC SYSTEM 



THE 



FISHER 




Master Audio Control 



No TWO EARS hear music exactly alike. No two personal preferences 
in tona! balance are precisely the same, nor do the acoustical 
characteristics of any two surroundings duplicate each other exactly. The 
way the music sotiuds to you, in your normal UsJening environment, should 
be your most significant standard of perfortnanoe. With THE FISHER 
Master Audio Control, Model 90-C, you can achieve the tonal balance 
and color that suits you best. It will fully meet your personal, as well as 
the acoustic requirements, of the room in which it is used. 

Among iti many pace-setting electronic advances, THE FISHER Model 
90-C includes a new Presence Control which brings solo instrument or 
vocal passages right out of the orchestral background. In addition, the 
90-C offers a new, sharp-cut-off Rumble Filter, to reduce low-frequency 
noise with no discernible loss of frequency response. With its facilities for 
mixing or fading from two to five channels, its Loudness Balance Control, 
its highly effective Bass and Treble Tone Controls, THE FISHER Model 
90-C is by far the most versatile as well as the roost com- ^| 1050 
prehensive unit of its kind to be found anywhere ! Chassis, 11^ 

Mahogany or Blonde Cabinet, $9.95 
WRITE TODAY FOR COMPLETE SPECIFICATIONS 

fJSHER RADIO CORP. • 21-29 44th DRIVE, L. I. CITY 1^ N. Y. 
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quality designett by 



GR ADO 



We announce with pride the development of a custom crafted 
phonograph cartridge of revolutionary design ...THE GRADO 
CONSTANT IMPEDANCE MOVING COIL TRANSDUCER. 
This unit for the first time reproduces the peerless quality of the 
master tape. The Grado is precision made by master watchmakers 
to the highest electronic standards. 

Used by leading audio manufacturers and research technicians as 
a laboratory standard. 



Audiophile Net Price $45.00 

4614 SEVENTH AVENUE • BROOKLYN 20, NEW YORK 
EXPORT DIV. • 25 WARREN ST. • NEW YORK 7, N, Y. 



GRADO LABORATORIES 



REVISED EDITION 



ELECTRONIC 



MUSICAL 



INSTRUMENTS 



$7.50 
Postpaid 



By Richard H. Dotf 

(AUDIO Library — Vol. 1 ) 

Up-to-date information about; 

• SCHOBER 

■ CONN 

• MINSHALL 

• THOMAS 

• KINSMAN 

• ORGAN TUNING 

Customary discounts to dealers and distributors 

If you miti«d the firir edition, you're lure to want this new and roYiiisd tecgnd 
edition. And even if you have the first edition you are sure to want the latest 
information about the newest instruments. Ofder direct, Dept. E2, Radio Magazines, 
Inc., Mineola, N. Y. 



Los Angeles High 
Fidelity Show 

List of Exhibitors 

Tl-IE PljACin; for pvot-y aiiiliiTifan froixi 
February 2B to Mareti 2 is the second 
floor of ttie Biltmore Hotel in I-.O.S- 
Angeles, where the 195S IliRh Fidelltj- 
Show will be held. This is the .seconri 
year that the institute of High Fidelity 
Maiiufac'tiirers has held the show in I-os 
Angeles, and the usual good turnout of 
visitor.'; is cxiiected. The l).st following 
givc.-j the room numbers iov the e:chibi- 
tors ill i)ress lime — undouhtcdly thero 
will be thi'ee or fc»ur more hy the ojDen- 
ing date. As will he observed, the entire 
high fidelity industry is well repre,><ented. 
and there ure likely to be some highly 
intere.'^ling exhibits — what with the ad- 
vent of the stereo disc. 
Hoiio we'll see you there. 



Acoustic Ilescnrch 
Allec I/ftnsliig 
Amerltiin lilectronlcs 
AMI 

Alnx'e^ Audio, Inc. 
Audio DevJees, Inc. 
Audio Fidelity IlecorilR 
AUDIO Mftgozlne 
Audlocom 

Aiidlotrofters (Div. of 

California Cabinet Co.) 
AudlOB'ersh Corp. 

Bol Cniifo Stereo 'i'ape 
Bell Soiiud Systems 
Bofen 
Boznk 

Jlridsli Industries Corp. 

C«ll)tst Electronics 
Conroc 

Dyunto, Int. 

Eleelro- Sonic Lubomtorles 
Electro -Voice 

Eiro 

KMC Wccurdlnffs 
lirconn Corp. 

FiiirtjliJld 
Ftrro dynamics 
FJslier 

Geuoral Electric 

Oliiser-Slecrs 

Golden Crest Ilecords 

Orndo Ln born lories 

Gray ilannfnctiirJnp Co, 

IhirrufiTi-'KarJon 
HtFl Ilecords 
IIoflTninn Snlcs Corp, 
Holland Standard 

Inteniatlonul Electronics 

.IinisZen I.oiidsiienkers 
.Tens on 

Karlson 

KLir KesearclL nnd 

Development 
KIlpscli & Associates 

Jumes B. Lansing' Sound 

M el n tosh T^ab oratories 

Majostlc-lriternatlonal 

Mnrnnfz Conipnny 

Morcurj- Be cords 

Mctzner Enerlneerlng- Corp, 

Minnesota Mining- & Hie. Co. 

Slohawk Tape Ilecordcrs 



3112 

2338-233!) 

2303 

2,11C 

2125-212(! 
2237 
2131 
2340 

■2m 

221fi 
2334 

2128-2129 
2205, 2207 
2.'503-230e 
2235 

2210, 2221 

235S 
2217 

2204 

2350 

2352, 2351 
23-15 
2115 
2355 

2236 
2300 

0003^ 22*^5 

2226 
2308 
2311 
2361 
2357 

2301-2302 
2122-2123 
2106 
22 M 

2341 

2204 

2335-2336 
2324 

2322-2323 
2105 

234S, 2350 

2317-281S 

2109-2110 

220s 

2200 

2232 

2310 

2127 
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wliolesniei's whose customers eompetc 
vc'tth siieli rt'tailcr.'- 

'J'J)i^, tlie producer protestetl, pre- 
vented sales to retailers at prices less 
than tliose charged wliolesaler.s whose 
enstoniers competed with the retailer. 

■■The Aet," said the court of this eou- 
tentioti, "specially authorizes the Fed- 
eral Trade Commissi on to bar discrima- 
tory prices which tend to lessen or itijuro 
competition with 'any person who cither 
grants or knowinjrly receives the benefit 
of S)ich fliserimination, or \vit.h eustomors 
of either of them.' '-' 

Resting its decision on the authority 
of this statemeut of the law the court 
said in it.s denial of the application for a 
dismissal of the charges of discrimina- 
tion against the International Telephone 
and Telegraph Corporatiou and the 
other.?, in the sale of C-F television and 
radio products. "There can he no doubt 
that a violation of this statute may occur 
when a nianufaeturer sells his products 
to a retailer at a lower price than that 
charged to a wholesalei' whoso enstomers 
compete with the retailor. 

'■'Certainly one of the well known pur- 
poses of tlie Rohinson-Patman amend- 
ment to the Clayton Act was to proteet 
independent whole.*;alers from discrimi- 
natory concessions given by manufac- 
turers to retailers whose size and volume 
of sales lead to a by-passing oi; the 
wholesaling function." JE 



AUDIOCLINIC 

(from paiji: 1) 

speaker, primarily hy rai.iinfj il.n resonance. 
II OK nboul driUing one or tmo small holes 
in the side of the cabmel io relieve this 
2ir ensure? At the same lime, so HI tie of the 
Incl: 1VIIVC would escape as to he negligible. 
Bichard J. Galvin, Ghicago, III, 

A, Wlieii a speaker whose suspension is 
flexible is used in e on .i auction with an in- 
finite baflle, the spcnkcv is in need of ex- 
tern;] 1 damping. The pressure built up 
witliin the cabinet i.s H pncnniatic spring 
wliich performs this damping function. 0>ir 
own L\Npcrimoiits have flemonstrated that a 
si>Oakev having a flexible Kuspension is the 
type which wovk.^; bi'st in s)ieli nn enclosure, 
ratlier than one whose suspension is not 
\'ery comj)liaiit, "\\^l>cii the pvessitre is too 
low, the speaker will, anionj; other things, 
tend to bottom more easily, possibly dam- 
a^'infi it. Of course, it the pressure is too 
^reat the speaker will be ovor-d.nmpcd and, 
therefore, impede the motion of the cone, 
cspecinllv at lovy f rcqtieiicie.s, for it is on 
low freqncnoie.s that the cone travel is 
greatest. The easiest and most eflectivo 
way to lower pressure is simply to increase 
the volume of the cabinet. If the box is 
large enough, no holes arc ucedecl to relievo 
pre.'ssnrc. If the box is too smalt, relieving 
tho pressure will probably do little to im- 
prove performance, because the eabinet's 
physical size will not be sufficient to pro- 
vent front and rear wave cancellation. 



Excerpts from PRESS COMMENT on the 




Kink mdelim 



(TA:^Util ill flic Hoiiii'.) 



"...With the (tweeter) control set to suit my taste (best dsscrit)ed as row-M-orientedi. 
osel^t^tor tests indicated thj^t bsss was smooth and very clean to below 40 cycles, was audibly 
enfeebled but still there at 35, and dropped out somewhere around 30 cycles. No doubling 
was audible at any frequency. 

from 1,000 to 4,000 cycles there was a slight, broad dip In the response (averaging perhaps 
2 db down), a gradual rise to orlginai level at 8,0OO cycles, and same minor discontinuities 
from there out to 12,000 cycles. Then there was a slow droop to 14,000 cycles, with rapid 
culoft ahoue thai. 

Because of Its slightly dspresssd 'presence' range, the AR-2 has what is to me a refreshingly 
sweet, smooth, and highly llslenable soiind. Music Is reproduced transparently, and with very 
good detail, lis high end Is unobtrusive, but its ability to reproduce the guttiness of string 
tone and the tearing transients of a trumpet indicate that it is, Indeed, contributing highs when 
heeded. This, [ feel. Is as it should be. 

Its low end is remarkably clean and, like the AR-I, prompts disbelief thai such deep bass could 
emanate from such a small boi. 

". . . Like the Af?-1, the AR'2 should be judged purely on Its sonic merits ... not on the theo- 
retical basis of its 'restrictive' cabinet size. When so judged, It can stand comparison with 
many speakers of considerably greater dimension and price. — ^J.G.H." 




. . I hnd thB AR-2 rema/kably like the AR-1 in over-all sound coloration. Its cone tweeter 
Is not the same, but there isn't much difference in sound. (It costs less, but that doesn't 
prove much.) On direct comparison, given a signal with plenty of bass component in the very 
bottom, you can tell the difference between the two in bass response. F^ost of the time, in 
ordinary listening, I am not aware of it at all. 

... I find AR-2, as with AR-1, remarkably clean and unobtrusive in its sound, easy on the 
ears for long-period listening, easy also to ignore in favor of the music itself. Either speaker 
has a way of simply -fading into the surroundings (the size helps) leaving the music unattached 
and -disembodied in the room. Enceiient ilJusionl , . 

prices for Acoustic Research speaker systems, complete with cabinets, (AR-^ and AR-2) are 
^89.00 to $194.00. $i7e is "bookshelf." Literature is available from your local scund equipment 
dealer, or on request from: 

ACOUSTIC RESEARCH, INC. 24 Tharndike St,, Cambridge 41, Mass. 
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NEW PRODUCTS 



• Sh.iir& Dynetic Tone Arm Aseem-bly. Al- 
though identical ir i>erforinAnce with the 
oiicinal Model M16 tone arm and cartridge 
assembly, the now Model M12 is S inclies 
shorter to accommodate the trend tt>^'Ard 
more compact high-fidelity installations. 
The will hfindle records up to 12 

inches in diameter whereas the M16 will 
play 16-inch tiauscriplioiis. Both the M3 2 
and Ml 6 use a 0.7 -mil stylus for micro- 
g-roove records and operate at a ?;tylus 




force of one to two fi'i'^ms. The new Ml 2 
mounts on most turnlablcfj with excep- 
tional eAse. For convenience iii mounting 
the MI2 on Rek-O-lCut Rondine 1312 Series 
txii-ntfiblcs, a special adapter is available 
a<< An accessory. It utilizes the pre-drllled 
Ajid tapped holes in the turntable base. 
Shnre Brothers, Inc., 222 Hartrey Ave, 
i5v;inston. 111. B-1 

• Transistorized Freq.u6iicy Stand&vd. Sta- 
bility under severe environmental condi- 
tions, compaclness, and versatility com- 
bine to make (he TrAiisitron Afodel FS-iOS 
J'^'equency StAndard an exlremely useful 
laboratory aTul production test instrument. 
Completely transislori^ied And pow^^red by 




fielf-eontained batteries, it provides crys- 
tal-controlled standard irequcncy outputs 
for rapid calibratioTi of oscilloscope 
sn'ccps and signal gcnci atovs. Careful con- 
trol of harmonic content allows a continu- 
ous spectrum well beyond 200 mc at usa- 
ble levels. Successive use of 1-mc, 100-kc 
and tO-ko markers allows identification of 
calibration points as closely g^rouped as 
10 kr. lixtremely portable, the FS-19B 
weiglis only 17 ounces and meASur^iS 
6 7i " X -l "" 2 % " in size. Por detailed infor- 
mation write Transitvon, Inc., Division of 
Van Norman Indtistrics, Graiiite St., 

.Manchestoi", N, H. B-2 

• Stephens Speaker Snclosuves. Engi- 
neered to house the company'^ recently- 
introduced line of f ree-cone-saspci^.sion 
speakers, the new "13ass-Planc" enclosures 
operate on individualized principles of 
acoustic engineering. According to Sit- 



62 




phenJ- engineers, the Bass-Plane enclos- 
ure.s achieve (be smooth loading charac- 
teristics of an exponential honi in a 
compact cabinet of bass-reflex dimensions. 
The combination of high reactive duct 
ventinpT and high resistance diffraction 
plates disc-barges the back wave along a 
flat wall or in a corner. The wall acts as a 
svipport plane for propagation of the ba^s 
wave, from which the term "Bass-riane" 
is derj\ cd. Si ephens Tru.sonic Inc., SSS:^ 
^^'arn^-^r Drive, Culver City, CAlif. B-3 

• Sherwood SB-Watt AmplUior. Xc^^cnt 
addition to the Shewvood line of high- 
fidelity tuners n)id amplifiers is the Model 
S-1003 II, a 3G-wAtt Amplifier which is en- 
tirely exceptiouAl in the flexibdlty and 
accessibility of its controls. Front-panel 




controls? include a 6-db presence-rise 
switch, cgualfzer control for four record 
compcn,stlion choices or microphone and 
tape-playback equalisation, inverse-feed- 
back-ty])e basK and treble controls, loud- 
ness control, loudness compensation 
.'^Aviich, 12-db/octave scratch and rumble 
niters, phono level control, tape monitor 
switch, And selector foi' five inputs. Out- 
put tube balAnce conirol permits adjust- 
ment without meters. Frequency response 
of (he S-IOOO IT at SG watts is 20 to 20,000 
cps ± l.f» db. Preanip sensitivity ts 2.7: mv. 
IntermodulAtinji is 1.5 per ctnt at full ont- 
puC. Sherwood I^tectronic Laboratories, 
Tiic, >f^<^2 ^V. Cullom .A.ve.. Chicago IS, 111. 

B-4 



• Shleiaed Zlppertuhlng-. Great mtevest 
from the axidio industry is certain to be 
Accorded this lAminated type of flexible 




tubing with a y,ipper-type fastener to pro- 
vide a shielded cAsing for multi-conductor 
wiring or cables. The new material is a 
plastic-satX)rAred Fibreglass backfng larni- 
natod to aluminum, lead, or magnetic foil. 
The laminated metal foil provides a 
method of gj-ounding r.f. or stray Jnmi 
pfckup at a. cost considerably lower than 
that of most tin oi- copper shielding with 
outer jacket. A feature of the harness cas- 
ing is tbe ejisc of held maintenance 
through use of (he patented slide fastener, 
For conipietc detAils, write for catalog 
.'.<lieet to Zippertubin^ Company, 750 S. 
San Pedro, Los AngeUs, r'alif. B-5 

• Fiaher Mooter Audio Oontrol, Replacing 
tlic won -known Model SC'-C which has bee^i 
recognised as h standard for a unit of its 
type» the new Model DO-C .■Yudio Control 




Center features eleven controls, including 
a new preijcnce control and rumble filter. 
Ijcver-type e<|ualtzatiO]i controls match all 
ciiri-ent iccording cha]'acterl«(ics. Mixing: 
and fading facilities are. provided on two, 
three, four, or five channels. A -i-position 
loudness contour control automai ically 
<'ompensates for low-level hearing defi- 
ciency. .Separate bass and treble controls 
Are of tbe variable crossover type. Com- 
pletely self-powored, the *)0-C featxires a 
magnetically shielded and potted trans- 
former. Standard NARTU equalization and 
sufficient gain are provided for playbacl; 
dircf-tly from tape recorder heads. Added 
flexibility is afforded by seven inputs. 
Pushbutton channel selectors are equipped 
with iTidicator lightK, Fi'eciuency response 
extends beyond the audi^ -spectrum in both 
direc(inns, and intermodulation and har- 
monic distortion are virtx»ally non-meas- 
urable. Fisher Radio Corporation, 21-21 
44 th Drive, l^ong Island City 1. N. Y. B-6 

• Tape SpUcer- A unique low-cost tape 
splicer which Uses a curved blade to make 
a splice with the "Gibson Girl" shape is 
Che latest audio product to be introduced 
by RobiTis Industries Corp., Baysidc Gl, 
>r. Y. Designated Model H-l, the unit con- 
sists of a tape-alignment guide arul a spe- 
cial curved blade similar in appearance to 




a sinirle-edgc ras:oi- blade, which aiYords 
a splice with a narro-\v indented waist. The 
tape guide isi coated with pj-essure-sensi- 
tive adhesive for mounting directly on a 
tape recorder. B-7 
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OVER 17,000 HI-FI CUSTOMERS 
BOUGHT REALISTIC® EQUIPMENT 



^BECAUSE REALISTIC^ 
* BECAUSE REALISTIC<J 



PRICES ARE LOWER, OFTEN BY 50% OR MORE! 
QUALITY IS THE TALK OF THE HI-FI WORLD! 



REALISTIC® 12"- 16" Arms 

Silicon on VISCOUS Damped! 
if Btclusive nu&.IN Heads 121 
ic Licensed under CBS Patent 

Number 2676B06 




4 Separaie Balance Weighii 
for Latest Model Pickups! 

li" ARM: Value $39.9S* Sale $19.50 
72 ' AkM: Value S29.95* Sole «t4.95 
'Sugsested AudlDphile Net 



REAUSTIC® low Amplifier 



i 



5 Tubei, B/9 



BUILT TO SELL FOR S44.9S, ihis 10- 
wait amplifier is [he bcsc-sclling basic 
control center in hi-fi today, Ifl wans 
peak, 20-20,000 cps ±1 dh @ 3W, 
built-in RiAA-cqualized pri^amp section^ 
bass and ireblc controls, '1-8-16 ohm 
taps, jack fo^ direct feod to recorder, 
ship w[. 10 lbs. 
No frills or j^adg- 
Q is t juS[ clean 
youfid. Low hi/ro^ 
dtictory Siiie [irici. 



$ 



2995 



REALISTIC® Speakers 




2 FOR STEfiEO 
Sale. 2 tor $37.50 



JO 'A" In Cabinet! 

coii:ipncc dual-conc 



14 V2 t 11 X 

F:ibulou& "Solo' 

speaker complete and insrallcd in 
solidlj'-built mirror- finished mahogany 
case! I'tnishcd on FOUR iidei. Included 
runner feci. Tuned, \'enied ducf-iype 
Holmholx resonaior. 50-14,000 cps, 
mftfchcs 4-8 ohms. MtJfiti to for 

537,50, 



REAUSTIC® Hysteresis Mk VII Turntable 




Hysferes/i-Synefironous Motori 
-A- MacTc fo sell ^or $84.50 
3 Speeds: 33Vj, 45. 78 
Meets NAB Broadcast Specs! 



*6 Down, ^ 
^5.60 Monthly 
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Syi<eni below: $9 Down, $8. SO Monthly 

16" riscoiis-Jjmped 



COMPLhTE SYSTEM: hid, ides lumlMe, 
arm, unfinished Tork-m:iple base pre-nil for table, ii»d new G-E 
VRll diamond-sapphire cartridge. Reg. value $122.95. 
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REALISTIC® FM Tuner; Entirely New for 1958 




Professionally wired and aligned, 
ytt at Of bflow '^kii price" 

if 2 Microvolt Sensitivity GUAkAHl^EDi 
if Tuned RF Stage! Automatic frequency Control 
if Complete with Gold-Tone Metal Cabinet.' 
if Built to Sell for $&9.95, you Sove S22.45 



NEW MODEL of tlie FM luner 
that received rave reviews in fop 
audio magazine and reports! Adach 
to any amplifier, console or TV sci, 
Compaci yya x 4% x 6Vg" size. 
20-20,000 cps response, Armstrong- 
lype FM 



'5 Down, 
$5 Monthly 



$ 



Introductory Salel 
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REALISTIC® Tape is GSF' 

*Guaranfeed Splice Free 




7200' Guarcnfeed Spticc Tree Tape 
7" reel, plastic base, exclu- 

$i%'C Magne-GIoss highly pel- SfT^ 

ishcd oxide contin};. RejiiJi- B 

larly $3.39. « 

IBOO' Ouaranieed Spiice Free Tape 

7" reirl, ns above cxcepi 

MORE playing rime due (o 1 ^^^^^ 



mil . 

S-f.98. 



thickness. Rd^nl uri y 



RADIO SHACK CORP. 

"^^^fc, if Mail Orders: 1G7 WASHINGTON ST., BOSTON 3, MASS. 

S. TSSP* Stores: BOSTON, and 230 CROWN ST., NEW HAVEN, CONN. 



M9il Coupon NOW! 



Radio Shack Corporation 

167 Washington St., Boslon 3, Mass. 



Please send me: 



n 
n 
□ 
□ 



Description 
Speaker 
Two " 
16" Arm 
12" Afrn 
□ Amplifier 
n FM Tuner 
Turntable 
" System 
1200' Tape 
IBOO' Tape 
Mare data 



Net* 
}19.35 
J37.50 
^19,50 
JU.as 
$29.99 
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DYNAKIT 

Preamplifier 



An Outstanding Companion 
Kit to the World famous 
Dynakit Amplifiers 




This h^nfJsomc new control unii gives 
crystal clear, noisc-frcc rcproduciion 
from arty modern program source. Its 
unique all feedback design by D^vid 
Hafler scis a new $^andird of pre- 
amplifier performance- Tlic design o{ 
the DynaUit preamplifier is a synthesis 
of outsianding features which produce 
smooihcr, more natural sound. Com- 
pare rhesc features with any other unity 
regardless of price. 

Unequjiled perfdrmance 

Actually less than .1% distorthn uodcr 
all normal operating condilions. Rsspcrise 
+ .5 db 6 cps to over 60 tfc. Distoriion 
and response unaffected by sctticgs of Vol- 
ume control. Superlative square wave per- 
formance^ and complete damping on any 
pulse or transient test. 

'k EasiesI assembly 

All critical part^ supplied factory-mounted 
on XXXP printed circuit board. Eyeleted 
construction prevents damage to printed 
wiring. This type ol comtmction cuta 
wiring time by 50% and eliminates errors 
of assembly. Open simplified layout offers 
complete accessibility to all parts. 

^ Lowest- noise 

Integral dc heater sujiply plu£ low noise 
components and circuitry brlog no^e to 
les5 thaTi 3 microvolt equivalent noise in- 

Eut on RlAA phonn position. This is 
ettcr than 70 db below level of 10 milli- 
\'o]i ma^ietic carfridgc, 

* Finest parts 

1% components in cquitlization circuits to 
insure accuraiu compensation ol recording 
char.TCtcristics. Long life clcclrolyfic capa- 
citors and other premium grudc eompo- 
ncnts for lontf troublc-frcc service. 

•k High FlGxibiltty 

Six inputs with option ul extra phono, 
tape licad, or mike input. Four ac outlets. 
ConiTDls include tape AB monitor switch, 
loudness with disabling switch, full range 
feedback tone controls. Takes power from 
Dynakit^ Healhkit, or any amplifier with 
octal power socket. 

^ OufstanJing appearance 

Choice of bone white or charcoa! brown 
decorator colors to blend vvith any decor. 
Finished in indestructible vinyl coating 
with solid brass escutcheon. 

Best Buy 

Available from your Hi-Fi dealer at only 
$34.95 net (slightly higher in the "West), 
and yet the quality of performance and 
parts u uncvcellcd at any ])ricc. 

Diejcripllve hrothute available on rt/juesl 
Pal. Pending 

DYNACO INC. 

617 N. 41stSh, PhiradelphU, Pa, 
Etjort Dlvlslnn: 25 Warren St., New Ysrit 7. N. V. 
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• Hl-I'l-X.Ufi Speaker Baffle. Tiiis nov*J 
item, nianufnctuved by T^owell Manufac- 
turing Company, 3030 Laclede Station 
Roatl, St. Ijoui.s 17, Mc, resernhl^s a. pos- 
tillion Inini) find yivovidos both liphL and 
sou»i(I I'oi" outdooi- entortainini?. The ITi-Fi- 
Lit:*^ ]»aflle it; cmstructed of lie?Lvy-g^ugo 
«Oun aluminum, with the upper section 




inherent in the new Starlight SO turntable 
Just announced by Metzner Engineering' 
Corpoiatiou. \04i North Sycamore Ave., 
Los Angeles, Calif, A built-in, Illuminated 
strobo.scnpL- affords provision for exact ad- 
justment at all four standard recording 
speeds. The machined turntAhlc i-s center- 
driven. Wow and flutter are held to less 
than O.iiG per eent and rumble is 40 db 
below N ARTl? .<5landard level. Remiirkahly 
low pviciid for a unit of excellent quality, 
the Starlight SO is finished in coffee and 
gold and w'lU enh;i:i(^o oven the m(»st taste- 
ful snrronndings. B-10 



• Atlas Super Twaet«r. T'rcqucuoy re- 
'>t 2000 to 17,nOO cps, eMccptionally 
low distortion, and :\ ^vide■anplc dlstribu- 
tSou pattern nro feaiured in the new -Model 
fTll-;t Super Tworter recently announced 
by Atlas Sound CnrporatirvTi, i-i;ii 30th St., 




limi-d with jiite for wntorprooflng, Tht\ 
lr»wor section is .i n-iodifiod version of the 
T.nwell STIj baflle supported by four steel 
tilhcK, one of which is punched for con- 
cealment of speaker leads. The aluminum- 
topped g"lass l:tmp is between the support 
tubes. Althnnph intended primarily for 
cominercial use by country clubs, resorts, 
and drive-in restaurants, this novel de- 
velapmenl in "ear level" sound reinforce- 
ment i.s flndinir surprising favoi- among 
home owners^, according: io Lowell ofli- 
<;ials. B-8 




• Oar Window Spoalsor Support. Quickly 
ci^abTing any car or truck to become a 
mobile .sound vehicle, the new WM-t car 
\vindn\v -speaker support, announced by 




AI.Ias Sound Corp., lint £?{h St„ Brook- 
lyn N. Y., £;afely attaches to any 
anlomiiiive window by mean.s of a rub- 
berized cork-linc-d channel. The channel 
slips over (.he- windox^' glas.^ top and locks 
tiiThily wl^en the window i^? raised. No 
tooLs r.re needed for the Installation, 
■which docs no damage to the car's finish, 
w i n du w crl A s s or \v i n d o w adjustment 
nu-cliaiMsrn. B-9 



• Metzncr "Starlig'ht 80*' Turntable, Con- 
rinuAiisly \nrin.h]c 5peed control from 
to S'l rpn> is included among the features 




P.rookb'U IS, X, V. AH parts comprlsd^Sg 
Die acon:^(ic path ate constructed of l>re- 
ci:^Lriii die castings, l^ach diaphragm is 
checlced for weight and compllanoc In 
order to assure functional uniformity. Im- 
pedafice is H> ohms and power handling 
capacity is 35 watts. Over-all dimensions 
are 7 '.^ "w ."^"h ;Mv"d. Cabinet (Opening re- 
quired is fi" X 2". 



"Music Mindet" Shut-0« Switch. With 
thifi device, mu.sic lavers who enjoy l(s~ 
teniuK to records after retiring may do so 
without having to get out of bed r.o turn 
off the iH-fi system. The jMusic ^finder 
shuts off tlic entire system after the last 
record has been played, A stack of rec- 
ords may bo placed on the changer and 
the system left entirely unattended. 
Should the u-^cr not wish to use the auto- 
matic feature, a switch can be set on 
"niaTiual." in which case the nnit hecomos 
inr>perativc. l\rarkcted by Cl^C Electronics 




Co., Inc.^ 2C01 X. Howard St., Philadel- 
phia 35, I'll. B-12 



AUDIO • FEBRUARY, 1958 



www.americanradiohistorv.conn 



JAZZ AND ALL THAT 

{from page 46) 



jircvia^^ly unissiiefL I-o^ior Koonig of Contem- 
porary Is rea:ponslble for tT^c expert l^mnflUng 
01 thu (liilieult job ot mnstoi'ing a variety ol' 
lonloriAl. He ,ilso firranged dales last July. 
feattU'ing SlioUy M/tnno ond Barney Kesscl, 
especially for the Mlbuiii. 

As one? wlirj^Tc hiterost in polls is virtunlly 
nonexi.stcnr. 1 can, however, r<icogiu?!e their 
importance to the performers am] their vaUie 
in iiitro(hicin(; a now andience to juzz. If 
}'Jaj;bOJ/ finds lis efffurs in ihi,<; direction ni? 
veu-aivlini; a promotion 6;tiint us n cover-girl 
photo, it mi^^ht eventually perform a greater 
.secHce by insiitnOng ,i PUi>fhcif, J}\ competing 
for new starj^, 

^ueh a carogon' conUi v/e!l rcsalt in an 
nlhnm as (hvcrso anrl cotnpletely satisfying 
a:5 the 1 wo isamp^ci'^ i^-'sned by Dawn. They 
combine the infltfnci of producor Cimck Drir- 
wlu for discovering new talent, or finding a 
siinnihiting setting for established men, with 
the careful engineerini: of Have Hancock. 
Thrmgb only Bob Drookaieyer is iDcihidod with 
ihc Playho^; winnors, Oscav Pettiford, Zoot 
Slni.^, Al Cohn, and Tony Seoil all placed high 
in the listings. Both dittos rate eqnnl commen- 
dation for musiir find sound, hnt the second 
has an informative liner note by Hancocb on 
t,bi? mc-chftnicK of bis profe*fsion, 

Johnny Grrffin, Vol. 2 Bfue Note 1SS9 

■Subtitled as a blowin;; .session, the second 
allHim bearing the name of the Chicago tenor 
saxist Johnny Gvifbn is jnst that, in spite? of 
(he programming of iwo Jeronm TCorn ballads. 
The Woy You Lool: Tonight i.s taken at a 
rapid tempo whicb s^l^ws only slightly for AU 
The Things Yom Arf, for Orifbn is ont to 
meet tbe challenge of Jobn Coltrane and 
TTanIc Mobley, two other powerful performers 
on bi.s instrnmem. All are nncom])rom)sirg in 
their attack, and llie siipcrehargcd atmosphere 
is mitigated only by tbe crystal-clenv solos 
of pianisi Wynion Kelly and basijist Panl 
Chambers. T<ee Morgan, on triinipet, balls into 
the spirit of things and nses bis j?nrefirc tccb- 
fiifliie to sbow liis brilliant, brn?sy side, Art 
niakey conCnes bis drumming to the main 
fiisk of putting tbe tenormen through their 
paco-s. Though an accurate picture of their 
c ri a t ra sting pe rson a U t i e.s e mcTges, it is all 
on tbe level and must be filled out elsewhere. 
The two originals by Oriflin carr^^- the do- 
scripttve titles of f^nll ficnrino, a well-oiled 
vehicle for plunging solos, and Rmolic f^tnck, 
a darkly churning bhu's. 

Paul Quinkhefte: On The Sunny Side 

Prestige LP7103 

Affer following in (bo footsteps of TjOste)' 
Toung for most of bis career. filling bi.s 
chair n> the Count Basic band, Fanl Qnini- 
chol'tc is making a determined effort to de- 
velop a mere individual stylo on tbe tenor 
To aid in tbe change, bo has on this 
session the arrangements of pianist Mai Wal- 
dron and tbe presence of Jobn .Tonkins and 
lied Kynev, twn adveplurons young alto-saN: 
men, and trombonist Curtis Fuller. As he 
shrtw.? on the title tune, Qninicbctte. is dis- 
pensing with none of the Inmck of tbe veteran 
Jawing peiformer, hni is engaged in broadening 



his style and adding to it in depth. Always 
highly talented, bo is gaining a more personal 
voice ami reall/mg more of hii^ great potential 
strength. Waldron's TiJuc 7)ot^- is a rellective 
piece, .ind liis Circles is a rhythm tune for a 
round of solos. Cool-Lyps6 is s<tnic f unmaking 
at tlie expense of the island beat, with Doug 
Watkins and l':d Tbigpen setting tbe tempo. 



Bucf Shank: Gary Crosby 

World Pactfic P2006 

On the ba.'H.s' of this album, Gary CroHl>y 
will be able to loolt back with afVection at bis 
:^tay in Krankfnrt-am-Main aH part of tbe 
Anioriean T'orces Xotwork. Vvoo of connnereial 
pressiiret^ and the necessity to sing rock and 
roll, be ha5«- developed an asii^urnuce, and per- 
sonality of bis own to add to the Crosby 
sound. Tlie once callow youth is now a matnrc- 
Iiprformer and bis fuU-fledgcd appearance on 
i:he scene is a pleasant ^urpri.so. As to style, 
be seenis to have settled on a spot midway 
between his father and Jack Teagarden — a 
good spot on which to aligbi. His voice ha.s 
rakeii on depth and the resemblance to Toa- 
gardeij is accentuated by the choice of / Oct 
a Ki/jTit to A'iiJ// the Blues, If I CnuUl He With 
You One Tlonr, and Loi^e Is Just Around the 
Corn a r. 

Under the leadership of Rud Sb^iiik, tbe 
1 \velve-i>ieee orchestrn, consisting of T'uro- 
peans. one ofhc>r American and two Indone- 
sians, plays arrangemenl-s by T^iU Hobnan 
and .fohnny Mandel. f>hank on alto sax and 
flute sbares solo bonor.=i wi(b Hans Koller on 
tenor sax. Crosby fits in well with tbe sauve 
We.st Coast sound, but i\ becon^e^ evident that 
be is ready for ,^ny assignment as he sings 
SkglarJ:^ U\ue PrcUu^c, One Vor ,Vy lifihy, and 
K.ritctly Like You, The A FN" can be proud also 
of tbe eTigiueering by Jules Diamond. 



Maynard Ferguson: Boy With Lots of 
Bross EmArcy MG361 14 

Al BelleUo: Whisper Not Capitol T901 

Thongh one operates as a big liand and the 
the oihei' as .i sextet, these two units are un 
abashed cro\rd-plea,sers yet strive to improve 
their standing ns dlppenserg of jaz/. Connner- 
eial pressutes being wbal tbey are, M^aynard 
I'Vrgu^inn calls frerjuently on popular tunes 
;iud h'lii sensational talent for blowing high 
(rnmprt nof.es. Ry way of compensation, be 
otYers fuU-loned work in mid-register. Is ap- 
jjCaling on valve tromlmno, .and employs ar- 
rangers Al Cfihn. Ernie \^'ilkins, and Willie 
Maiden, Treue Krai sings ImtUjhmtion and 
'Vhc {■U)n{) 1h Yon, 

Al Tiplleltn aims liis alto sax at tbe night 
club audiencr, and ventures fo follow entev- 
taintng groujt vocals OM Crn.-^s Your Heart and 
S'lDifiijy witii the chfillenge of I'enny GoTson's 
Whisfnu- X/>t. Tbe sextet has a Ihie ^rouj* 
sinrit and seems .secure in the knowledge it 
can pleasi' «ui several levels, contra.sting I^nvcr 
^fo>l with What's A'eie. Roth oitranizations 
realii/'.e their obligations to listeners of varied 
tasies, and the recordings are well-taiTored 
lt> lit the big and the small. 



LOUDNESS, ITS DEFINITION 



(from page o4) 



These SNvitclies wove provided at each 
position and vcrc Arranged so that the 
operations of one ohsGi'ver could not be 
seen by another. Tbis was ncccssai"y to 
prevent tlie judgments of one observer 
from in/inoneing tl)osc of another ob- 
server. Pirst they beard tlie soimd being 
tested, and immediately aftei'wards the 
reference tone, each for n period of one 



sroond. After n pause of one second this 
seqneneo was repeated, and then they 
were required to estimate whetber the 
reference tone was louder or softer than 
the other sound and indicate their opin- 
ions by operating' the switches. Tlic 
levels were tlien changed and the pro- 
eednrc repeated. The results of tbe tests 
were recorded outside tbe booth. 



DYNAKIT 

Amplifier Kits 



A proven circuit of finest sound 
quaUty in a new deluxe 60 watt 
model and standard 50 watt model 




MARK III -w.. 7995* 

net 

8, 16 ohm outputs 

The new Mark III includes all the 
sensational actribuces of the popu- 
lar Mark II plus these oucstanding 
deluxe features 

60 ws^tts at Ic-^s th^tii 1'?^ <lii(or[ion. InttAn- 
taneous peak power oi 140 w-ntti. IM less 
than .03 at average listening levels. 

Choke fiUering and low noisc circuitry re- 
duce hum nnd noiic (o 95 db below 60 
watis. 

"A- New rUKRcd KT-88 tubes and niher heavy 
duty parts used conservatively. 

MARK II sow.. 6975* 

net 

8, 1 6 ohnn outputs 



The Mark 11 is the best buy in high 
power high fidelity kits 

East: of assembly due to uniquely simple 
circuitry' and printed circuit construction 
fnctoi-y-iiiountcd parls. 

Hifihesl jttabUity using patented siflhiljzijig 
networks wi(h miniinum number of phn^e 
shifting stages. Suitfible for all loudspcdlter 
s^'sttnis including clcc!TOS»atic- 

Dyna Di.t^et f patent pendinj?) for simpli- 
fied adjustment and ronxpletc freedom from 
effects nf unbalrinced components. iS'o bal- 
ancing adjustments required (o meet pub- 
lished specifications. 

Dynaco Super- Fidelity output transformer 
with patented para-eoupJcd windings. This 
is the finest available transformer of its 
type for the most critical audio uses. 

■I'Slighl-fy hfghef in West 



Available from leading Hi-Fi d/.of^rs ^vtrywheri 
T>£Si:ripliv£ brochurt nvailnhU on request. 

DYNACO INC 

617 N. 41 Street, Philadelphia, Pn. 
Export DIvlslin: 25 Warren St., New York 7, N. V. 
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AT LAST! 

The book you have waited 
for lo long — 

EMAR M. VILLCHUirS 

HANDBOOK OF 
SOUND REPRODUCTION 



For over two years, this material ran in con- 
secutive issues of AUDIO and was followed 
avidly by every reader. Now available in 
book farm, with corrections ar«l minor revisions, ttiis material will be recog- 
nized as the basis of a thorough course in sound reproduction. Covers the 
subject from the elements of sound to individual chapters on each of the 
important components of a sound reproducing system. Ready for immediate 
delivery, $6.50 postpaid. 

Customdry discounts tc deaUrt and dUtrlbutori 



RADIO MAGAZINES, INC.. Book Dj.i«<M< 

P. 0. Bdi ilt. MIlMoCa. N Y 

Please send mp ctspies of Villchur'i HAtstDBOOK Of SOUNO 

REPRODUCTION ' srvclose check □ money order □ for 
$6 50 each. 



Cl^ . 



State 



TIr- lypital recording *h«rfc shown in 
F>(;. 16 coiitiiins rho results of throe ob- 
servei-s testing n .l^.")-cps tone at three 
dififpi'eut levels. Twn marks were used 
for recoi'diiig ihe oljr^i'vver's Judi^iiienis, 
i\ cipher indieytiiig the 12.")-eps toue to 
he the loudei-, and a plus sign denoting 
the reference toue to be the louder of 
tile two. Xo equal judgments were per- 
mitted. The figures nt the he«d oi' eneh 
toluiun give the voltage h'vel ol' the vef- 
ercuce tout improsst^d upon ihe rc- 
eeivev.s;, that is. the uuiuher of decihels 
froui 1 volt, plus if above and minus it" 
below, and tho.se at the side iwi' .similar 
values for the tone being testeil. Sucees- 
sive tests ^vere cho.seii at jtiudom fwjm 
the twenty -.seven possible coinlMnutions 
of levels shown, thtis I'ediicing' the possi- 
bility of memory effeets. The levels were 
selected so the observers listened to rel- 
erenee tones which were louder and 
softer than the tone being tested and the 
nicdian of their .judgments was taken 
as the point of e(|ual loudness. 

The (lata on this veeording- diart, eoui- 
bintd with a similar number o£ observa- 
tion.s by the vest of the crow, (a total 
of eleven observers) are shown in 
graphical form in Fu/. 17. Tlie arrow 
indicate? the median level at which the 
1000-eps rel'ereiice, in the opinion of 
this group of observers, sounded equally 
loud to the 12o-ep.s tone. 

The testing method adopted was in- 
fluenced by eJforls to minimize fatigue 
effecte, both mental and pliy.sical. Mental 
fatigue and probable changes in the jitti- 
tude of an ob.^erver during the progres.^ 
of a long series of tests were detected 
by keeping a reeord of the .spread of 
each observer's I'csults. As long as the 
spread was normal it wh.s ussumed that 
the fatigue, if present, ^vft'^^ small. The 
tests weiv conducted on a time schedule 
which limited the observers fo five nn"n- 
utes of continuous testing, during which 
time approJiiniately tifteeji olisorvntions 
were made. The maximum number of 
oh.servations permitted in one dav was 
loO. 

To avoid fatiguing the ear the .sounds 
to wiiioli the ohserv<;rs listened were of 
short duration and in the se<(uence il- 
lu.strated on IS. The duration time 
of each sound had to l)c long enougli to 
attain full loudness and yet not suffi- 
ciently long to fatigue the oar. The r#f- 
erenee tone followed tbe * sound at R 
tiiiie interval short enougii ko permit n 
ready compaiisou, and yet not he stih- 
jtTt to fatigue by prolonging the stimu- 
lation without an adequate rest period. 
At high levels it was found tlint a tone 
rerjuired nearly 0.3 second to reaeii full 
loudness and if sustained lor longer 
periods than one .second, there is daiigev 
of fatiguing ihe ear.^^ 

To avoid the obi-eetiotnible Iran- 



's G. V. Bekesv, "Theory oi hearing," 
PIqis. Zcits. 30, 3.15 (1S2D). 
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TABLE XVr 

CoMpAftisoN OF One and Two-ear Loudness Balances 
A. Reference tone voltage level >= — 32 db 



Frequency, c.p.s. 


62 


125 


250 


500 


2000 


4000 


6000 


8000 


10,000 


Voltage level 




















difference * 


-0.5 


0 


+ 1.0 


-1,0 


-0.5 


-0.5 


+0.5 


-3.0 


-3.0 



B, Other reference tone levels 



62 c.p.s. 


2000 c p.s. 


Ref. Tone V'ok. 


VoU. Level Dif- 


Ref. Tone VoU. 


VoU. Level Dif- 


Level 


ference ' 


Level 


ference • 


-20 


+ 0.S 


- "3 


0.0 


-34 


+0.2 


-22 


+0,3 


-57 


+2.0 


-41 


-0.8 


-m 


-0.5 


-60 


-0.8 






-79 


-6.2 



* Differences are in db, positive values indicating a higher voltage for the one ear 
balance. 



sieiite which occur wbea sowkIs arc in- 
terrupted suddenly at high levels, the 
ccntvolling circuit was designerl to start 
and stop the sounds gradually. Relayi; 
operating in the feedhack circuits of the 
vacuum tube oscillators and in the grid 
circuits of: nmplifiei's performed this 
operation. The period nf growth and 
decay was approximately 0.1 second as 
shown on the typical OKeillogram in Fiff. 
19. With the.sfl devices the transient 
effects tvCi't' l'<'du<'od and yet the sounds 
seemed to start and stop instantaneously 
unless attention was called to the efleet. 
A motor-driven c<m\rautator operated 
the relays which started iiud .^topped 
the sounds in proper secjuence, and 
switched the receivers from the refer- 
ence tone circuit to tlie sound inider 

The customary routine measurements 
to insurer the proper voltage levels im- 
pressed upon the receivoj-s were made 
with the measuring circuit shown sche- 
matically in Fi(j. .15. During tht! prog- 
ress o£ the tests voltage measurements 
were made fi'equehtly and later coi're- 
lated with measurements of the corre- 
sponding finld sound pressures. 

Threshold measurements were made 
hofoi-e and after the loudni'ss tests. 



They were taken on the same cir(niit 
used for the loudness tests (Fig. 15) by 
turning ofi the lOOO-cps oscillator and 
slowly attenuating the other tone below 
threshold and then raising the level 
until it again became audible. The ob- j 
servers signalled when they could no 
longer hear the tone and then again 
when it was just audible. The average 
of thfts« two Condi tions was taken as the 
threshold. 

An analysis of the harmonies gener- 
ated by the receivers and other appa- 
I'atus was made to he sure of the purity 
of the tones reaching the ear. The re- 
c<'ivers were of the eleetrodynamie type 
and were found to produce overtones of 
the order of SO deeihels below the funda- 
lUeiitKl. At the very high levels, distor- 
tion from the filters was greater than 
from the receivers, but in all eases the 
loudness level of any overtone was 20 
decibels or more below that of the fuuda- 
iiientul. Experience with complex tones 
has .showvi that under these conditions 
the eontrihution of the overtones to the 
total loudness is insignificant. 

The uicthod of measuring loudness 
level wliich is described here has been ) 
used oil a large variety of sounds and I 
found to give satisfactory results. ' 
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Fig. 17. Percent of observations estimating 1000-cycle tone to be louder than 125- 

eycie tone. 



now you 

can record 
your own 
stereophonic 

tapes 




THE FIRST AND 
ONLY FULLY 
STEREOPHONIC 
RECORDING A ND 
PLAYBACK SYSTEM. 
AT AN AMAZING 
LOW PRICE! 




Now, you can actually 
recorrf— as well as 
playback — stereophonic 
sound. The new 
STE RECORDER 
captures all the realism 
of the original performance 
. . . then reproduces this 
exciting "living sound" 
with full dimensional 
depth and direction. 

STERECORDER goes 
beyond high fidelity and 
"half-way" stereo units 
with only monaural 
recording. Hear a 
demonstration today 

Superscope Inc., Auilio Electronics Division, 
7B0 Cower M., Hollywoocl, Cslif. 
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sequence for loudness comparisons. 







APPENDIX B. COMPARISON OF DATA 
ON THE LOUDNESS LEVELS OF PURE 
TONES 

A comparison o£ the present loudness 
data with tliat reported pveviou.sly by 
B. A, Kingisbury' would be desirable 
and in the event of agreement, would 
lend .support to tbe f;oncv<il applicrtion 
of. the results ns roprcsentntivc of the 



using one e;ir (the voltage.^ on the re- 
eeiver remaining' unehfluged) he would 
still e.^^timate that the two tones -were 
equally loud. The resnlts npon which 
this conclusion is based arc shown in 
Table XVI. In the first row nvc shown 
the freqncjicies of the tones tested. 
Under these frequencies are shown the 
diffcreuees in db of the voltage levels 
on the receivers obtained -ivhen listening 
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Fig. 1?. Growth and decay of TOOO-cycle reference tone. 



average ear. It will be remembered that 
the observer.? listened to the tones with 
both ears in the "tests reported here, 
while a single receiver w;is used by 
Kingsbury. 

Also, it is. important to remember that 
the level of the tone u.sed in the experi- 
ments was expressed as tbe number of 
db above the average threshold euiTcnt 
obtained with a .sing'le receiver. For ))oth 
of these reasons a direct comparison of 
the resnlts cannot be made. However, 
in thi^ course of our work two sets of 
cxpei'iments were made wl)ieb give re- 
sults that make it possible to reduce 
Kingsbury's data so that it may be com- 
pared directly with that reported in 
this paper. 

In the first set of experiments it was 
found that if a typical observer listened 
with both ears and estimated that two 
tones, the reJierencc tone and a tone of 
different frequency, appeared equally 
loud, then, making a similar comparison 
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by the two methods, the voltage level 
ol' the reference tone being constant at 
;i2 db down from 1 %'olt. Under the cap- 
tion ''Other IJcferenee Tone Levels" 
similar tlgnres for fvcqueneies of 62 cps 
and 2000 cps and for the lev(^ls of the 
ToferencG tone indicated are given. It 
will be seen that these differences are 
well within the observational error. Con- 
sequently, the conclusion mentioned 
above seems to be justified. This is an 



important conclusion and although the 
data are confined to tests made with 
receivers on the ear it would be expected 
that a similar relation would hold when 
the sounds are coming directly to the 
eaj-s Ii'om a free wave. 

This result is in agreement witli the 
point of view adopted in developing 
the foiTnuta for ealouiating londness. 
When listeninf^ with one instead of two 
ears, the loudness of the reference tone 
and also that of the tone being compared 
are reduced to one half. Consequently, 
if they were equally loud when listejiing 
with two ears they must he equally loud 
when listening with one car. The second 
set of data is concerned with differences 
in the threshold when listening with one 
car vs. listening with two cars. 

It is well known that for any indi- 
vidual the two cars have different acuity. 
Consequently, when listening with both 
enrs the thi-cshold is determined prin- 
cipally by the better ear. The curve in 
Fiff. 20 shows the difference in the 
threshold level between the average of 
the better of an observer's ears and tbe 
average of all the ears. The circles rep- 
reseiit data taken on the observers used 
in our loudness tests while the crosses 
represent data takeji from an analysis 
of 80 audiograms of persons with nor- 
mal hearing. If the difference iji acuity 
when listening with one ear vs. listening 
with two ears is determined entirely by 
the better ear, then the curve shown 
gives this difference. However, some ex- 
porimentnl tests which we made on one 
ear acuity vs. two car acuity showed the 
la tter to be slightly greater tbaii for the 
better ear alone, but the small magni- 
tudes involved and the difficulty of 
avoiding p.sychologicnl effects caused 
a probable cri'or of the same order of 
magnitude os the quality being meas- 
ured. At the higher frequencies where 
large differences are usually present the 
acuity is determined entii'ely by the 
better ear. 

From values of the londness function. 
Q, one can readily calfiulato what the 
difference in acuity when using one vs. 
two ears should be. Such a calculation 
iiidieates that when the two ears have 
the same acuity, then when listening 
with both ears the threshold values are 
about 2 db lower tha.n when listening 
with one ear. This small difference wonld 
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Fig. 20. Difference in acuity between the best ear and the average of both ears. 

AODfO • FEBRUARY, 1958 



www amRrinanrariinhistnrv mm 




Fig. 21. Loudness levels of pure tones— A comparison with Kingsbury's data. 



account for the difficulty in trying to 
measure it. 

Wc are now iu a position to eonipare 
the data of Kingsbury with those .shown 
in Table I. The data in Table I can be 
(iottverted into decibels above thieskold 
by subtracting the average thresliold 
value in each column froni any other 
number in the same column. 

If now we add to the values for the 
level above thresliold ijiveii by Kings- 
bury an aniouut corrcspoudiug to the 
differences shown by the curve of Fuj. 
20, then the resulting values should he 
directly comparable to our data on the 
basis of decibels above threshold. Com- 
parisons of his data on this ba.sis with 
those reported in this paper are shown 
in Fig, 21. The solid contour lines are 
drawn through points taken from Taljlc 
I and the dotted contour lines taken from 



Kingsbury's data. It will be seen that 
the two sets of data are in good agree- 
ment between 100 nnd 2000 ops but di- 
verge .somewliat above and below these 
points. The discrepaiieies are slightly 
greater than would l)e expected from 
experimental eirors, but niight bo ex- 
plained by the pre.^ence of a slight 
aiiionnt of noise during threshold deter- 
niinations. 

APPENDIX C. OPTICAL TONE GENERATOR 
OF COMPLEX WAVE FORMS 

For the loudness tests in which the 
rjferenee tone was compared with a 
complex tone having components of 
.lipecified loudness levels and frequeu- 
(■:es, the tones were listened to by 
means of head receivers as lief ore; the 
circuit -Hhown in Fig. 15 remaining 
the same excepting for the vacuum tube 
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Fig, 22. Schemafic of optica! tone generator. 
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CLEANING KIT 

Hie only record cleaning kit 
engineered to clean record 
grooves! Contains the first 
functionally-designed groove- 
cleaning applicator and a 
recognized anti-static detergent. 
A few drops of Lektrostat and a 
few strokes of the .special 
groove-cleaning applicator 
eliminates static . . . thoroughly 
cleans not only the smface but 
the grooves. 



^2"" for complete kit 
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How to 

increase and enrich your 
understanding oj music 

In tills stimulating new btiok for tli^ layman 
who wants to understand inuaic more fully 
(or complete listening enjoyment, the author 
shoAvs you plainly how to evaluate your musi- 
cal impressions and how to discover the spe- 
cific musical elements and processes which 
Orcale them. Filled with musical examples, 
the book provides tools for analyzing, evalu- 
aliii^. and appreciating music of all periods. 
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The Listener's Art 

By LEO.NARD G. RATNKR 
Professor of Music, Stanford U, 
^70 pages, 6x9, 168 Musical Excerpts 
18 illustrations, $7.50 

nr^HE qualities of 
sound — how loud or 
strong, what level or 
pitch, aiui the special 
colors — arc presented 
through the analysis ol 
works of such compos- 
ers as Beethoven, Ravel, 
Mendelssohn, and Mo- 
zart. Next the move- 
ment of musical sound 
i^ a^^e^ised — how fast, 
how smooth, how regu- 
Kir or irregular, how 
gentle or forceful. The arrival of the move- 
ment itself — gentle, forceful, clear, doubtful, 
tentative, final — is also discussed. 

Once acquainted with the devices used by 
composers to stir the listener's feelings and 
senses, you arc introduced lo music through 
the ages, with explanations of how musical 
forms have evolved from the earliest medi- 
eval plain song to modern experimental 
impositions. 

Contents 
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2. Musical Elements 6. Classic Music 
and Their Relation- 7, Romantic Music 
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3. Medieval Music 9. Retrospect 
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oscillator marked ''x Frequeuey." ThLs 
was replactd by a complex tone gener- 
ator devised by E. C. Wcute of the Bell 
Telephone Laboratories. The generator 
is shown sehematically in Fig. 22. 

The desired wave form was accurately 
drawn on a large scale and then trans- 
ferred photogra.phLCally to the glass 
dise designated as D in the diagram. 
The disc, driven by n motor, rotated 
between the liimp L and a photoelectric 
cell C, produeijig a lluctuating light 
source which was directed hy a suitable 
optical system upon the plate of the 
cell. The voltage generated was ampli- 
fied and attenuated a.< in the cn.5e of the 
pure tones. 

The relative magnitudes of the coni- 
priiients were of ^-otii'^^e fived by the foTTn 
of the wave inscribed upon the disc, but 
this was modified when desired, by the 
insertion of elements in the electrical 
circuit which gave the desired charaeter- 
istie. Qteat-^r iitjxibilily in the control 



of the. amplitude of the couiponent.s was 
obtained by inscribing each component 
on a separate dise with a couijilete op- 
tical system and cell for each. Frequency 
and phase relations were maintained by 
mounting all of the discs on a single 
shaft. 

An analysis of the voltage output of 
the optical tone generator.^ showed an 
average cn'or for the amplitude of tb<^ 
components of about ± 0.5 db, which wa? 
probably the limit of accuracy of the 
measuring instrument. Undesired har- 
monics due to the dise being olf center 
or inaccuracies in the wave form wcie 
removed by filters in the electrical cir- 
cuit. 

All of the tests on complex tones de- 
scribnd in this paper were made with 
the optical tone generator excepting the 
audiometer, and two tones tests. For the 
latter tests, two vacuum tube oscillator.? 
were nsed as a source. 

'.r.nr. En'I) 



FEEDBACK AND DISTORTION 



{from page 32) 



already seen, K , - ] / rj,/ - 1/y,,. so that 
R I - OJl'i - fl.071-1 O.G-126 ohnw. ( There 
is a small error here, because I should 
have taken 0.7.14.3-0.0714 = 0.0429, but 
we shall be dropping the last siguilieant 
figures so it does not really matter). 
Now we go down our table addiug 0.6426 
ohms to each value of 1/G, and thus ob- 
taining the corresponding value of l/G'. 
Buck to the table of reciprocals and wc 
have a table of g' . Each value of G' is 
the value we get for a particular input, 
the one corresponding to the initial 
value of G. Using the scale on the left, 
which is exactly onc-tentli of the G- 
scate (and that is svhy I chose 20db, in 
spite of the inconvenience of 0.G426) 
we have the G' curve shown in Fig. 3. 

As I showed in the article to which 
I referred previously, a transcouduotaii<!e 
curve like the straight line of G cor- 
responds to the production of second 
harmonic only, and the amount of sec- 
ond harmonic is proportional to the 
-slope of the curve. Around P the G' 
curve is also approximately a straight 
line and the slope is oue-tenth of what 
it was. On the line Y, for example, the 
ehange of G is 6 A/V while the change 
of G' is only 0.04G, so that !^g' / g' is 
actually more than 10 times reduced 
compared with A^/;/. 

High-level Signals 

When the input swing is more thati 
about ()0 mv, however, matters start to 
look different. That rapid fall-away of 
G' means that there is a correspondingly 
rapid rise in slope. What is more, for 
these larger amplitudes the G' curve is 
certainly not to be treiited as a straight 
lino. We have the curved traaseondue- 



lanee characteristic which means that 
there is third harmonic produced. What 
is more, the curve just doe.s not look 
like a parabola, so that w-e must have 
some higher harmonies too, tliough 1 
don't propose to work these out. 

It is not difficult to see what is hap- 
pening. Whcji we swing up to Y the 
trans conductance rises to 20 A/\'', so 
that there is more loop gaiji to knock 
down the second hamionic. That i.s why 
we get less than we expected in that di- 
rection. But down at X, for example, 
the value of G is only 4 A/V and there- 
fore instead of there being 20 db of 
feedback there is only about 9 db. I do 
not propose to calculate any particular 
distortion figure, to show just how much 
the feedback advantage falls below 20 
db, because it is not possible to apph' 
them to give any general rules. It is, I 
think, quite easy to see from the G' 
curve in Fig. 3 that there will be a very 
rapid rise in distortion onec the knee of 
ihe curve is reached. This agrees with 
oomnmn experience ; the distortion with- 
out feedback increases fairly steadily s 
the level is increased but with feedback 
it it>ei'cases slowly up to a quite well 
defined overload point and then shoots 
up suddenly. This is particularly marked 
if yun plot the output in decibels. 1 am 
well aware that engineer.^ who started 
life in the kilowatt class think very 
little of the idea of plotting output in 
decibels because, they say, one decibel 
may meaji 10 kilowatts in a big broad- 
cast transmitter. While that is true, the 
studio engineer usually has his controls 
marked in db and his YU meter marked 
in db, and he knows that his listeners' 
ears are, as it were, calibrated in deci- 
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bels. Anyway, all we want to do is to 
show olc/irly the ovcrloinl )>oitit. 

Voltage Feedbock 

All (he disoDssioii above is basod on 
the assumption that wo httvo tui-reut 
fi'.«lback and uses the idcii ol' traiis- 
conduetnnee. What happens if we have 
voltaffc feedbiU'K : After all, that is what 
we arc generally going to use. I have 
eaiTied throujrh the analysis of the case 
of an aniplihei- having a eiirreut input 
aad viJtage output, with voltage feed- 
back. Here wo define a tran.siinpedanee, 
the volts per amp — the amps, of eoui'se, 
being aetuaJlj- the current in the grid 
leak which acts us combining network 
for input and feedback. If tlx' amplifiei" 
transeonduetQuce h R ■without feedback, 
reduced to It' vriUi feedback, and tlie 
feedback conductance is (',. the baste 
equation reduces to 

< _ i 

Apart from the fact that we iiiu.^it sub- 
tract instead of adding, this is of tJje 
same form as the equation we started 
with in diseus-siag the current feedback 
case. I think it is pretty safe to say that 
wc should (bid that the whole analysis 
followed along much the .same lines. The 
only trouble i,s that it is not so easy to 
Work out the distortion in the trans- 
impedance catie, so I do not propose to 
reproduce the whole thing bore. In the 
classic formula for feedback 

)i.' = (i/(7 + 

we can write, instead. 

Again we see that the basic tunit is re- 
produced and that it is fair to aeeept 
the reasoning from tirati-seoiiductanec as 
applicable to any form of fet'dbjick. The 
fact that the distortion may l)e liardor 
to calculate does not nt¥ect the basic 
ideas. 

A stud}' of Fig. H u-itli interniodula- 
tion in mind in very interesting. We 
usually consider the situation where the 
input is made up of two (ones, one of 
low frequency and large amplitude, the 
other of high fre<(uoncy and small am- 
plitude. The loM-frequenr-y signal moves 
the effective working point for tlie liigh 
frequency signal to and fro along the 
(}' characteristic. Basically we can say 
that the gain at the high froipieney is 
being varied butj if the amplitudes are 
not large, uot by very much. As the 
lo\v-t'i-e((ueiJcy ainplitudc i.s iuceoaaed, 
however, the workiiig point moves on 
the peak down into the region oi: X and 
not only is the iutermodulation in- 
creased but during these peaks the dis- 
tortion of the high-frequency signal is 
increased, too. The basic characteristic 
G will produce o)ily second -order prod- 
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39—20.000 cj). 1 3dS- 

Polar Distribution lor 
■fiO' inc. an[ilp.-\dB. 
at 10,000 c.n.s. 

miemoduiauon 

less Hum 2% 



ivy\\ Fidelity speakers 
need not aind should not bo 
compUcaced. They mu.st. how- 
ever, be desig'ned as complete sy stents 
including the enclosure rather than be a 
collection of iiidividual units and cross-over 
networks, with the increased possibility of error 
and the lack of necessary ociuipment for tests 
in the home when finally assembled. 
Few people would obtain a motor-car by buying^ the 
engine, chassis, body etc. and assembling it at 
home. They would rightly regaixl this as a job for 
expert engineers — and so with loudspeakers, where 
naturalness not novelty is the desired result. 
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llie much talked about 
MSM Tnpe Itiiconiiif 
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magnetic clutch drive 




*thc most talked aboul 
development in the industry 

fea lures 

• Magnetic clufch brakinci and idpe 
tcniion control — foul proof and 
virFually fool proof. Hondlc^ tape 
under oil conaitjons and ol oil 
'pf^f^? wlihrtui the possibility of 
ipilling or breokacjo. 

• Synchronous (ope drive ol S'Vi 
and 7Va ips or ^Vj and 15 Tpi. 

• Mounting spoce for iix hcods in 
all presertHy used head 
configurofions. 

• Designed ior rack mounting wilii 
integral omplifier. 

• Duol inputs and fbntrolt for 
mixing lino ar^d high impcdonc6 
input 



THE ISI IS AVAILABUi NOW 
rOR EARLY DELIVERY ON A DI- 
RECT FACTORY TO USER BASIS. 

A truly professional piece of re- 
cording gear, the ISI is ideally suitetl 
for the serious audiophile, military 
and industrial data recording and the 
commercial recordist — priced from 
$345. The price of the machine is 
determined by the head compliment 
and accessory fittings. 

por comprehensive information on 
this outstanding recorder write to: 

Mid-Continent Engineering, inc. 

1712 MarsKalJ N.E. Minneopolii, Minnesota 
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ucLs but- the use uf feedback re.'- u Its 
the production of products of much 
hifjher order. \Yhat does this sound like? 
Well, if you ha.ve taken the trouble to 
provide feedback to koep the sj^stem 
linear you oufjht to take trouble to pre- 
vent the level being too liigh. 

In a carefully designed amplifier with 
push-pull output the ciirvo \re start 
with, the ovurail traiiseouductanee curve, 
will i>robably look something like Fig. 
4. Over the center portion which is all 
s\<i .shall expect to use the variation of 
trausconduetanto will not he very largci, 
&d that the classical theory will be vea-y 
close to ennLti. It is not rtally too bad 
even in the single-ended auiplilier.s if 
j'ou I'emeinher tbiit you will probably 
still be using tlie amplifter after the 
tubes have got past their first youth. A 
prudent desigoer would certainly e.vpcot 
to lose '2db per stage, perhaps even 
more, so that the feedback should be 
planned to have 4t least Gdb in liaud. 
A typical case I calculated some time 
ago which checked very well \vitb prac- 
tice showed that the apparent feedback, 




Fig. 4. With a push-pull input stage, both 
ends of the characteristic are curved 
while earlier stages provide a "second- 
harmonic slope." 

judged by the distortion, was 3db less 
than the gain reduction. 

t hope that this analysis, simple 
though it is, has convinced you that 
there is nothing wrong with the theory 
of distortion reduction hy feedback, but 
only with the way iliat some people 
have applied the theory. In fact, as I 
said at the beginning, it is the ^^xperi- 
meutal results you need to took at more 
closely and kfcl'C you need to t-iuestion 
yourself about the meaning of "gain be- 
fove feedback applied.'' JE, 



ELECTRONIC SWITCH 

(from paye US) 



fore the auxiliary stage has a very high 
plate inipedance when the pilot signal 
is on and a low one when the pilot sig- 
nal is OiT. This impedance, controlled 
V)y the pilot signal, is connected in 
parallel to the screen grid of a pentode. 
Therefore this pentode is cut oli when 
there is no pilot signal, owing to the 
.short-circuit action of the au.Kiliary 
stage. When the pilot signal arrives, a 
negative voltage \& developed od the 
grid of the au.\iliary st/(ge wliieb is 
then cut oft'. The screen of the pentode 
is uo longer short-circuited to earth by 
the auxiliary stage and a positive po- 
1 twitial builds up on it. Therefore the 
pentode can freely amplify the incom- 
ing audio signal. 

Fiyure 3 is the complete schematic of 
the electronic switch, together with the 
(liter networks as developed and built 
Cor laboratory tests. The filters are very 
simple, but more elaborate circuits 
could be used if steeper attenuation 
eui'ves are required. As can be seen 
there are no costly high-values induc- 
tances; the small values used can quickly 
he done with T\' linearity coils with a 
moving eore of ferrite. However their 
values must have a tolerance no more 
than ± 2 per cent and must therefore 
be measured with an impedance bridge. 
The whole circuit can be assendjied in a 
small bo.x and can be fed by the voltage 
.nip ply (rircnit of the amplifier. 

The low-pass filter, with a 7000 cps 
bonndnry frequency, has an input im- 
pedance. Rj:, of 440 ohms, and the 
matched load impedance is 440 ohms, 



al.so. Tlie filter is made of tliree separate 
sections. The first two are tqufll niid 
consist of swics induutanets Lj and 
parallel capacitances C),, in constant-k 
L-shaped sections, as enn be sc.tn in Fig. 
4. The third .section is »i -derived sec- 
tion (m = 0.65) and consists of the series 
inductance /;j„„ the series capacitance 
and the parallel capacitance Cj,„,. 

The high -pass filter has been designed 
m the same way as the low-pass filter, 
with a boundary f requeney o£ 8000 cps, 
as can be seen in Fig. 5. The input im- 
pedance is 7000 ohms, wliieb is also the 
value of the load impedance. 

It is necessary to point out the input 
inipedance to the filter network is 360 
ohms. It is a rather tow impedance and 
this must, of course, be kept in mind in 
the design of the output stage of the 
)>rcamplifier. 

The first (a) section of the double 
triode .12AX7 is used ;is an aniplifiei'. 
the second (b) as the auxiliary stage. 
The amplilied pilot signal is rectified 
by the germanium diode which short- 
circuits the positive half cycles and 



L, = 20 n>K 



i 



Cis,-o.2aj 

He 



1 



0.31a 



f Fig. 4, tow. pass filter, with design corfi- 
' ponenfs. 
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Fig. 5. High-pass filter, with design com- 
ponents. 

tlnis only the iieu-iitive ones are sent to 
the sijaplfi RC filter which filters out 
all a.c. .signal .¥till presont. The nega- 
tive potential ij; then soiit to the; second 
section (b) of the 12 A XT which -ujiikos 
up the an.xiliary .stnge. The phi to o£ the 
.second .seetion ii^ coniiefted to the screen 
grid of t.h(? pentode, i\ (iAY6. and its 
potential is established by the voltag'e 
divider made by the s<;reon grid re- 
sistance 150,000 ohms, ;\iid the plate- 
cathode resistance of tbc 12AX7{b). In 
order to iniprovc the eut-nff of the ptm- 
tode wlien the 12AX7(b) has :\ low 
plate resisiiinee. the eathodn. of the 
6AV6 i.s maintained at a hii^h voltaf^e 
by a voltacre divider eonsisting of the 



The output impedance is 100,000 ohms 
and therefore the power amplifier 
shonld have a high input impedance and 
should be located nearbj' to minimize 
hu;"n pick-up and frequency di.scrimi- 
nation. 

Preamplifier 

I''ii)>n-e 6 is a complete schematic of a 
suitable preampliiier. There are two 
doTiblc ti iodes, a 12AX7 and a 12811.7, 
which i.< s<^ldom usf;d in audio circuit 
but ba.s been f'oinid useful by the autiior 
tor driving purposes when a low driv- 
ing impedance is required. The input 
transformer must, of course, be fully 
shielded frnni the strong' 7uagnetie fields 
iisually present and the whole prcainpli- 
fier should ho ki'pt far from tbc power 
supply, which is u.sHrtlly noeessnry with 
any preaiiipli tiers. 

This circuit, cx'cept for the 12BH7 
which replaces the usual 12 AX 7 is 
rather conventional. 

All interesting problem should he that 
of transistorizing this amplifier. Owing 
to the low input impedance of transistor 
aniplificrs, no input transformer is re- 
quired, A low-noise transistor must: be 
used for the first stage, and its working 




Fig. 6. Preamplifier, with electronic tubes, for □ theatre Cinemascope magnetic 

sound system. 



resistance II' j,. iDy passed by an 8,tif ca- 
pacitor and of the resistance B"^, which 
must have a value so that in absence of 
the pilot signal the screen grid is 20 
volts negative with respect to the cath- 
ode. This condition is certainly quite 
sufficient to cut off the pentode com- 
pletely. 

Id order to improve the lime constant 
of the regulation a 12,000-ohm resistor 
iind an 8-(i£ capacitor in series shunt 
the plate of the 12AX7(b). The time 
constant, T, then is: 
T = EC = 12,000 X 6' X U)-'' sec = 

.9ft X 10-^ sec 

This value is usually sufficiently low 
to allow a good tran.sient response. 



cor.ditions nni.«t be the optimum for low- 
noise operation. Capaftitor eoupling and 
l^or.r or five couunon-Cmitter stages, de- 
peuding on the types of transistors used, 
shculd be sntlfieicnt for the whole prcs- 
nmplifier. Transformer coujiling is not 
recommended owing to the difficulties <jf 
shielding. From 10 to 20 db of negative 
fee<lbaek would prevent appreciable 
variation in the gain of the circuit due 
to the battery supply voltage variatioi^ 
and temperature affects. The author has 
recently built many transistor amplifiers 
of this kind for otlier purposes and 
foi:nd them quite reliable, although not 
economically more conveniDnt than elec- 
tron tube amplifiers, R 



Now you can have 
Directional Fidelity " 




In Jhe pa if, the directionol chordcterii lies 
of high frequency signals wa* a major 
problem in the deifying of Kigh fldfelity 
speakers. 

When litfenJng-fo odUa) soond, (he jcond* 

^|SQF5^ri nmy be Htfenrng from, os long 
Eli he ji of on equal diitonce from »he 

iCK?fce- of »he jQund. 

V." ; , ., _ . 

Ko^rfftyajf"^ Iri Ihe cast of loufidi frmonaJ- 
mg ii50,in, a 'tpftcitcer, tKigr« \% o gr&ot 
diflFerehce between lisfering wihiile posr 
♦ioned in fronJ of the speaker on \H oxis 
and while listening from other positions. 
Tfius, Ihe icrvjct! area of high frequency 
ipeolcer unifi manufactured in the pairt 
wei, ar ihe most, a mere 30 dflgreei. 



The PIONEER PT-01 ^^Iti^a^^ . 
range Jo 360 degreeij'fn n single bCHJFtd 
and it h the world'i ftgt Qinni-diVeci{cin<|i 
iweei«r ihat tOMndi (hfesame no matter 
what dii-ecticnn the listener Fr listening 'Iron. 

Thfi PIONEER CS-OlW coniists of a 6.$^* 
rnechanical two-way speaker put rii d 
jphere-ihaped enclosure that is ideal 
enclosure form from the point of difffocl- 
in3''efFft!CT4-,.,^^fijrtherrrore, it is !h* onHy 
^jmhi'direct'j^j^l speaker that has a 3<50 
^^r^r^es jtrvicft areo on □ horizontdl 
plqn^, \t\ tnc ^ame manner as the PT-01. 




Wri>B for catnio§ ta 



CLD FLIKUIN ELECTRIC 

6-5 Oii^vwacho, Buikyo-liu, iro.kyo, Jopan, 
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bookshelf 



A convenient service to AUDIO 
readers. Order your books 
leisurely by mail— save time and 
travel, we pay the postage. 




No. 110 

HANDBOOK OF SOUND REPRODUCTION 

by Edgar M. Villchiir 

Right up lo dale, a complcle course on sound reproduction. 
Covers everything fron^ the basic elemcnls to individual 
chapters of each of the important components of a high fidelity 
system. S6.50 Posipakl. 



No. Ill 

Revised Edition 

ELECTRONIC MUSICAL INSTRUMENTS 

by Richard H. Dorf 

In one large volume, here are all of the intricacies of the elec- 
tronic orgon and smaller instrur.icnls. Construction drawings 
and details of the author's own EJectronor(;aii plus commercial 
models such as the Allen, Baldwin, Hammond. Connsonala, etc. 
57.50 Posipaid. 





No. 1 13 

Revised Edilian 

WHAT TO LISTEN FOR IN MUSJC 
by Aaron Coplond 
Deems Taylor says . , ."The besr 
book of Its kind I have ever seen." 
With this book, which has brought 
greater listening pleasure lo Ibou- 
sands, you will learn how lo listen 
from a composer's poini of view, 
tf yoii love music, voLj will love 
this book! 5.^.95 Pna'pnirf. 



No. ns 

McPROUD HIGH FIDELITY OMNIBOOK 
by C. G. McProud 

Prepared and ediled by C. G. McProud, publislier 
c>t Audio and noted authority and pioneer in lilt 
field of high fidelity. Coruains a wc:illh of ideas, 
how (o'.s, what to'.*; and when lo's, writlcn so plainly 
lhat both cnginctrr and hiymiin c:in apprrci:ii<> ii.^ 
v:ilu3blc context. Covers planning, problems with 
decoration, cabinets and building hi-fi furniture. A 
perfect guide to help you plan, arrange and select 
components for a hi-fi system. il.SO Po.ftimtil. 




No. 112 

TAPE RECORDERS AND TAPE RECORDING 

by Harold D. Wciler 

A complete book, on home recording by llie author o( 
High Fiilolily Siiitplifiod. Easy lo read and learn The 
Icchiiiques required for professional results with home 
recorders. Covers room acoustics, microphone tech- 
niques, sound effects, editing and splicing, etc. Invalu- 
able to recording cnlhusif.sts, Hani Cover S3.95. Paper 
Cover Post paid. 



No. 114 

Revised Edition 

THE NEW HIGH T^IDELITY HANDBOOK 

by Irving Greene and James R. Rt:dclj(fc 
With Introduction by Deems Taylor who says 
"...Me.^srs, Greer.e attd RadcJifle, !wo gentlemen whose 
kttowledge ol lii-fi is only sliglttly less tlian aive.<^o>iie 
. .-.Read il ihronsh, and you ivili arise full oj knonl- 
edi;e." A complete and practical guide on high fidelity; 
covers planning, buying, assembly, installation, and 
building hi-fi furnilure. S4.')5 Pntipaitl. 




AUDIO Bookshelf 

RADIO AAAGAZINES, INC., Dept. A 
P.O. Box 629, Mtneola, New York 

Please send me the books I have circled below. \ am enclosing the 

full remitlance of $ (No. C.O.D.) 

All U.S.A. and CANADIAN orders shipped postpaid. Add 5Qi for Foreign orders 
(sent at buyer's risk) . 

BOOKS: no 111 112 113 114 115 116 

NAME ^ 



No. 116 

THE 3rd AUDIO ANTHOLOGY 

by the editors of Audio Magazine 

A condensed library of essential high fidelity knowledge in one single 
volume. A valuable collection of the most useful audio techniques 
published in Audio Magazine . . , the original magazine about high 
fidelity. 47 complete articles written by world famous authorities— 
fully illustrated, with schematics, pictorial diagrams and photographs. 
$2.50 Posipaid. 
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HORN ENCLOSURES 



■TSscmbly, !ihoc-k-ii>ouiited liirnf nlilc, iuid 
so on, because }iiim, nimblo, ;iiitl perhaps 
acoustie feedback will show up nnd must 
be completely oliniinated, if you want 
to benefit fully from the capabilities of 
this uitra-wide-range speaker systfiin. 

Oil the credit side we must eousider 
that recorded tapes and LP discs are 
now recorded lo lower and lower fre- 
quencies, and alreadj' many have fre- 
quencies of 20 to 32 cps on them. We 
don't really need these low notes of the 
first octave to eiijoy good music but be- 
eanso they are actually recorded they 
catt cause distoi-tion or hangover, tiVsA 
may h\\n the higher range. So if we 
want authentic bass reproduction, a 
lower eutofli is thus preferable for clean- 
liness of response, naturalness, defini- 
tion and to obtain the required sound 
power output from these low frequencies 
with the least possible distortion. Many 
sy.stems thatwei'n fairly good some years 
ago are now .showing signs of deficiencies 
in the low range because of these new 
recoi'di ngs. 

Ordinarily iu the big corner systems, 
the bass driver is concealed behind a 
panel, nnd the listener must lie at a dis- 
tance of 15 to 20 ft to bear a properly 
blended sound. In this model, the width 
■of the front baffle lias been reduced to 
only 28 in. 

Considering that it already has frontal 
radiation from the woofer and that the 
mouth was designed with this objective 
in mind, wo are now able to obtain a 
proper blending of sound only a few 
feet from the speaker system. This is a 
real advantage in a small room. Also, 
beca-use of the fact that the woofer is 
located not in the bottom of the en- 
closure but in the top part just under 
llie M.F. and H.F, units, a singto-sound- 
$onrce effect is obtained at a nearer dis- 
tance for a person singing or for a solo 
instrument. 

\\Tien located in a room about Iwiee 
longer than largo, this horn, hecau.se of 
if.s complete back side panels, may be 
turned three or Ave inches to face the 
longer side of the room. Better high frc- 
qnevicy dispersion is obtained with some- 
what better appearance, and this small 
displacement will not affect at all its 
low end performance. 

In conclusion, when compared size for 
size with other corner horns, this custom 
■enclosure has tlie following advantages : 

1. Hype\- flare for more efliciency in 
fhe cutoff region and above. 

2. Greater density, total weight being 
about 350 lbs. 

3. Extreme rigidity. 

4. Lower cutoff, longer path length, 
and larger month (1056 sq. in.). 



■5. EffeetiTc mouth area in corner, S44S 
sq. in, 

6. Complete back .<ide panels with no 
air lcak,«, no cut corners, no wall reso- 
nance. 

It has the best low end performance 
that the writer has c\'er heard. You must 
hear it to believe it, so build one right 
no\r. 

Corisfrucffon Daio 

I regret very inweh to say that I have 
no photo of the .second horn. The reason 
is that as soon after its completion, the 
horn was moved to a friend's audio room 
for panel listening but it was destroyed by 
fire after only three weeks of fine opera- 
tion. This regrettable and costly incident 
occniTcd before I had the chanee to 
photograph the horn and I don't know 
now when I will \ic. able to undertake its 
reconstniction. To compensate for this 
I'll try fo give as much information as 
possible o)i its construction. 

{Joiistructioiial drawings are shown in 
FUj.^. 4 and ,5. 

The inside dimensions of the expand- 
ing air column should be adhered to very 
strictly. With a difference of only on<! or 
two in. at the beginning of this air col- 
umn, you will not be able to fold it in 
the same manner in the euclosui'e and 
yoii will arrive at the end with a loss of 
6 to 10 in. in the path length. Tliis will 
result iu a smaller mouth with its dis- 
advantages. Table III shows dimensions 
nnd area for every six inelics of the horn 
path indicated in Figs. 4 and 5. 
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440 
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44 
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528 


78 


44 


>; 7 




616 


84 


44 
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726 


90 


44 


y 10 




880 


96 


44 


y 12 
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Study the dimensions carefully in 
Fiqs. 4 and ,5 and make a full si/x; dra^v- 
iiig on cardboard. 

Except for corner posts, cleats, and 
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LEONARD RADIO 

ITS 

SHERWOOD 

FOR TOP VALUE 




With New "fefttbcr-Kny" TuTiiiicKye 



FM'AM Tuner S-2000. F-njiuKrcd nnd slyTcd to match 
[lie performance of tlic iri«]mp.*irai)le S-lOOO W \m- 
plifler, tliis Umcr olTcrs fcaMires Hot provlously araUablK 
in Ihls [irice ranpe. These Include 0.95 (20 db 
riiiicting) KM SiinsUivity, cascgile (iBS& balancod liipuC, 
niiH]matiii frftjuericy conlrnl, flywheel tnntng, wide/ 
nirroff A.M switch, flS-kc "lil-H" baniltvldlli or 5-kc 
seldctfvo bandwlJiii), procii[on wlibrited dial, direct- 
abla AM rod aritcnnn, atliode-foUo'vor output, outiUJt 
level control, FM mirltiplcv output, 10-kc "bridjied- 
T" AM Alter. Delajed AGC on I'M reduces IM distof- 
lion to below \/^% .H 100% rrioilulation. 11 liihcs 
plug rectifier. Xc^- "Kcatlitr-TUj-" uming eve. Uijnen- 
fiions; 11 r IO'/l: -t ■( In. tii&h. 4 7 vnds, fdficd. Ehip- 
[)inK \\ViRht: IS Ibn. 

Mo(TcT $-2000 C]i:im55 . . - Sl39.50^ Model A or B 
. . . Model C . .. 5149,50; Models J. T, or 

W . . . 515^-50. 

Model S-3000 — KM Tuner only; sjime P^[ s[)Oci(lc^- 
tHiiis Ihe .Model S-"2000 PLUS "Igcal-dlsljince" 
^uitcli 10 Nnr)prefif; cTiL-*)j'TniMliilatiori rcaptinscs. 

MoiTtl S-3000 eliassis , . 399.50: Mtid^l S-3000 
A or B . . $1(M.50; Model C . . , 5109,50; Models 
J. or W ... 5114. :)0; west of Itoclcics, xdd 
fi<i 10 ;(liovc pricc\. 




^\\\\ New "I're^eitce" Riire Billion 

S-1000 U — 36 Wstt Amplifier. This all neff amiili- 
ftcr deslpicd to ttrWiK (he m^xitniini tdcaaure to 
[niisic lovers — (he KrcJtCHt joy to the HL-FI eiperL 

(!o[itrols are sliiiijle, oiay-lo-liRTidle, yet complete 
— iui'ludc C-dh prescnce-rli-e svrilch, CQnallzcr control 
for 4 record coiiiuciii.Kioii choices or mlcrotthonB and 
trtpcyylAvhaeVr ofiiuHziition, inverse -fecOb^ck tjiTui bass 
and treble controli, Shen'OoJ txelusivc "center-sei," 
lourtness control, loudness compensailon Hvltch, 12-db/ 
ootavc srr^^tch and rnrublc filter?, yhono level control, 
t.'jpe-monlior switch, and selector for 5 Inputs (Incliid- 
Ihg 2 'A jih high-gain preiitnpll/lcf ) — all on front panel. 
Ontpiit lube b-jlance control features adJiLstnient nlthoul 
nieters. Piiono prc.tmp and (one oontrol amp. oytrated 
from (iiilck ^arm-up type DC Alament supply, tosrer 
Oiilpiti; 36 a-alta (72 i^'afTS peat) .it lVj% VA Dis- 
tortion (r,f);7kc/'l:U. Ci-tpuls: IC. S and 4 ohma. 
Inverse FecOhaeV: 21 db. PrcaiJeiicy Rfsponjc &t ^16 w. 
20-20,000 cpa + IV^ db. Prcnmp Sensitivity 2V4 
Treamp noise level; GO db bclQw rated oiUimt. 85 watLa, 
fii,(cd, S tiihcs, pill." rectlflffs. Size: 14 x lO^i i -1 in. 
high, ShirpiHK wciKht: 24 lia. 

Model S-1000 11 chaffs ... 5109.50; Model A 
or a ... $11'!. 50; Mod<l C . . . ^119-50: JJodcl* 
J, T. or W . , . $124.50; west of Rockies, add $3.00 
10 nhovj? price;;. 
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SAVE Vi ~ PAY PART-BY-PART - HAVE fUM 
Assembling the SCHOBER 

ELECTRONIC 

ORGAN in KIT form 




NO SF^ECi/\L 
^tLLSZ 

Now you can afford a reaf, fufi concert organ, /usi 
like those made by ihe foremost org^tn manufac- 
turcrs. Because over 1/2 the cost is Saved when you 
asserntJio it yourself. And it's REALLY FASY: only 
7A St^paraTo units, alf with prinied circuits, ami 
de[aile(l-tO'lhp-srnall^5t-5:ep inslructions. fn addj- 
tion, you purchase each of tlie 24 kfts when you are 
ready for it — and can afford il. 
You'll get a real kick out of putting the Schobcr 
Electronic Organ' together — and tlien sittuiR down 
and puJItng the stops fcr Strings. Trumpets, Clor- 
ineu. Diapasons. Flutes, etc. Electronic Percussion 
optional; chimes avaifahle. 



Compact CONSOLE 



One oi tho many exclusive features of thii excep- 
tional organ is the handsome console. In a v/ide 
variety ol finishes. It is equally at home in a tradi- 
tional Of modern setting, and takes lilDc more space 
than a spinet piano. 



Free Literature 



Complete descriptive tjooklet and price list are 
available on reauesl. AnJ, if you v/ish to he;^r the 
jllojious pipe organ lone of the Schober Electronic 
OrKan, ^ 10" long-playmg demonstration recordmft is 
availatile for $2. This is refundable wben you Ofder. 
v/nte today and see what a fine instrument you can 
get at such J great saving- 



The SCHOBER ORGAN CORP. 



224eK Broadway. New York 24, N. Y. 

"Designed by Ricliard H. Do/f 

Circle 75A 



Low Cost 

FIBER 
GLASS 



Speaker Baffles 



MODEL IFS-8 

High quoiily 1 7" x 17" 
baffle of fioQvy duty 
Fiber Gloii. Roplaces 
ono acoLiiMcal lilc. Id^ol 
iot Waff or veiling mourtt- 
ing. Piaster ringt ond 
onU-compretcion full 
frequency reor housings 
dVoilabic. For 8" ^pook' 
er. Dir. nor %^.9S. 



MODEL IFR-3 

Round daiign, lOVj" di- 
cniMor. Gr^of floxibllify 
10 oil klndi af inihitlO' 
tionf. IdcQl for Super 
Morkcti, molclj, indui- 
triol oppllcotiani. U» in 
ceilirtg, waW^ or bock-fo- 
bock wilh lew cent 4) ac- 
Cofsarici. For 6" or 8" 
ipeokAn. Dk. rtol $2.22. 



Also AVAIIABLE: 4J 
Be<l Reflex and Splrol 
Sound Bamut for high 
quality eommereial 
lound and axliemely 
low coll. 




SEE YOUR DISTRIBUTOR OR V/RITi 
J=OR lireRATURF 

FOURJAY INDUSTRIES 

2360 Wei» Dorolhy lane • Oaylon 39, Ohio 



Circle 7fiB 



? f / ? } 




-29I.J-2" 



Firj. 5. Cross section of second of horn through the center. 



hracos, iisi; 74-iii. 7-ply hardwood ply- 
wood tliiTOislinul Ihc constniC'.fion. All 
joints should he nij'tight ond adorjnatoly 
s'iued and .5f-i-c\red. 

Use No. S sciTw.';, li/t and I'/o in. long: 
.and sptvial niWicr b.nse glue or pasein 
g-liic k> eiiliiinatc iT.'?onaHees xvliieh may 
ho trari.smitl:e<l I'l-oin oiu: panel to an- 

OtllOl'. 

Gloats 01- ghu^ hlor-k^ J in. sciuare and 
nt snitabl(} Irnsftli.s are nsod thronfrliont 
foi- feininj;' tlic top niid bottom to the 
dift'erent panels H)id also in the inside 
o£ file cabinet for rofoiving tlit; parti- 
tions or separators. The braces iire 2 



in. X 4 in. 

'J'lie two front corners of the cabinet 
liavi! ] \/'> in. corner posts 44 in. long. 

Order of Assernbling 

Follow the instriieticns given here- 
after eare fully beeanso the entting and 
nssenilding are a long task and yon will 
save time if vou do it- in the order speci- 
fied: 

1. Cut top and bottom panels, lay ont 
horn pattern, and fix cleats or glue 
blocks 12 to IS inelnsivc to the bottom- 
Also fix similar cleats to the top. 
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2. Cut panels 1, 2, 4, and 5, 44 in. 
bigb, and lix them outside of the cleats 
between the top and bottom panels. 

3. Cut panels 9, 10, and 11, same 
height, but do not fix them yet. 

4. Lay out horn pattern on inside of 
panels 1, 2, 4, and 5. 

5. Due to eompoiuid angles inside the 
cabinet, it is reeonniiended that you do 
not out tbc separators in Lbc plywood 
first, but make a model of each with 
cardboard, becauKC if yon make an error, 
it is better to do it on cardboard than 
on costly plywood. 

G. Fix braee 35 across tht; cabinet and 
the two cleats 20 on each side, on inside 
panels, then tut and fix separator 25. 

7. Fis braces 36 and 37 and tbe two 
cleats 19 ; now eut and fix in order sepa- 
rators 26, 27, and 30. 

8. Fix braee 38 and tbe two cleats 21, 
then cut and fix separators 28 and 29. 

9. Fix the two cleats 24 to voeeivc tbe 
steel plate later. 

10. Fix braee 39 and cleats 22 and 23. 
Now cut and fix in order separators 31, 
32, 33, and 34. 

11. Cut a braee 2x4 in. diagonally 
and fix bottom comer 40. 

12. Cut and fix the t-wo corner posts 
iy2 if - square and 44 in. long to tbe two 
sides at ly^-in. from the front of the 
cabinet ; then fix corner 41 at tbe bottom. 

13. Cut aud fix panels 3 and 6, 

14. Cut the stiffening front panel 7, 
25 by 44 in. and cut out a 14x16 in. 
rectangular hole at one inch from the 
top, but do not fix this panel at present. 

15. Now before going farther, thor- 
oughly sand alt the inside surface of the 



horn path to add smoothness and density 
to the plywood, including' the outside of 
panels 1 and 4, and the inside of panels 
7, 9, 10, and 11 already cut, but not yet 
fixed to the cabinet; give three coats of 
shellac aud sand between each coat. 

16. Now (L\- panel 9. 

17, To add rigidity to the two largo 
baek side panels 10 and 11, fix three 
\Yi-m. dowels at a height of U, 22, and 
33 in. at the point indicated by tbe lettei' 
"A." on panel 1 and three others at the 
point indicated by the letter "B". 

IS, Repeat tbc same operation on 
pfLnel 4 at '■'C" and "D". 

19. During the construction, it waw 
found that to obtain the required stiff- 
ness for the two back side panels, in- 
stead of using Avood dowels which could 
not bo lengthened after t)ic panels 10 
and ].l have bcim fixed, it was praferable 
to use plumbing supplies such .as stand- 
awl IVi-in, wrought iron nipples (made 
from ordinary black pipe) and eorro- 
spondiiig base flanges, fcnnile type, to 
receive these nipples. First, screw the 
base flanges to panels 1 and 4 afc the 
required height;, then screw in nipples 
about 5%-iu. long at point '"A" and 
nipples about 71/0 in. long at point "B". 
Now lix panels 10 and 11, aud screw 
out each nipple so that the two back side 
ptncls aecjuire the e.xtra stiffness neces- 
sary for complete elimination of vibra- 
tion. 

20, Cut aud fix three horizontal stiff- 
ening meinbcsrs, 42, 43, 44, % ui' thick 
by 3 in. long at a height of 11, 22, and 
33 in. on rear of back side panels 9, 10, 
and 11. 




Fig. 6. Second cor- 
ner horn type must 
be supplemented 
by mid- and high- 
frequency speak- 
ers; small box on 
top accornmodates 
botn. 



QUOTATION 

from 

Zhe Audio JCeague Report * 

« 

"We are now using the AR-IW as our reference 
speaker. 

"As a result ol extensive listening and labora- 
tory tests, we are of the opinion thai the AR-IW 
is one of tlie oulstanding low-frequency repro- 
ducers available lo-day. It may v/ell be the most 
outstanding. At any rate, we do not specifically 
know of any ottier speaker system which is truly 
comparable to it from ttie standpoint of extended 
low frequency response, flatness of response; 
and most of all, low distortion." 



■^Auihorj^ccJ cuoJofio/i ^55. lat fhe cam- 
pJefp IschriiccI ot\d ii/tjGCMVc ropori on 
IhQ AH-> coniuf/ Val. 1, No. II or lh<! 
f/)<ycpcnd[7n ( coniumcr poriodicat THE 
AUDJO lEAGlJE REPORT, Wounl Vctncn, 
N. y. 



Prices tor Acoustic Researcli speaker systems, 
complete with cabinets, (AR-l and AR-2) are 
SB9.00 to S194.(10. Si2£ is "bookshelf." litera- 
ture is avaitaliie from your local sounri ctjuip- 
ment dealer, or on request from: 



ACOUSTIC RESEARCH, INC. 

24 Thorndike St., Cambridge 41, Mass. 
Circle 77A 



CappS HOT -STYLUS UNIT 




LONGER STYLUS LIFE 
REDUCES LOADING ON CUTTING 
HEAD 

IMPROVES FREQUENCY RESPONSE 
IMPROVES SIGNAL TO NOISE RATIO 
FACILITATES PROCESSING 
EASILY INSTALLED AND OPERATED 

Tlic CAPPS HOT- STYLUS UIJIT is 

uiji^d for applyint; ticat to dijc recording^ styll. 
softcniiis the diic nialcyial At the point of 
coiilacl thereby produciili: bDlooltKU". more 
accurate groo%'cs. Tliis rcsulu in a subscaotial 
reduction in Miifacii iiuiac, tspccjally :it Uic 
inner diamcttri^ and mimnjizcji Ihc mccbaQi- 
cal lo.-id on lhi> cutliilg Jicad incV[:asing its 
cfTicicno" and frequency response. 

When ordering specify make 
and model number of cutter 
head imil stylus rGfiulrcjncnta. 
Model No. 

CU-l Supplied wilhojl jlylus $90.00 net 

CU-IR Supplied \vil}i rct^iilor duty ttylus, 

LP or 78 6G.56 net 

CU-IC Supplied witt ca»tou1 Jli^idc stylus to 

customer's spcci^lc:^tio» 70.50 ntt 

Tills coinplele itnlt mny be obtained 
at your neftrest dealer 

CappS & CO.. INC. 

20 Addison Ploce • Vnlley Streain, N, Y. 



Cirde 77B 
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SAVE 

25% 




This ix our 

CROUP SUBSCRIPTION^ PLAN 

Now you, your friends aiid co-workers 
can save $1.00 on each subscription 
to AUDIO, if you send 6 or more sub- 
scriptions for the U.S., Possessions and 
Canada, ti^ey will cost each subscriber 
$3.00 each, Va less than the regular 
one year subscription price. Preient 
subscriptions may be renewed or ex- 
tended as part of a group. Remittance 
to accompany orders, 

AUDIO is sHIl (he only publication 
devoted entirely to 

• Audio 

• Broadcasting ecluipment 

• Acoustics 

• Home music systcmi 

• Recording 

• PA systems 

• Record Revues 

(Please print I 



Address 



□ New □ Renewal 



Name 
Address 



□ New □ Renewal 



Name 
Address 



□ New □ Renewal 



Name 
Address 



□ Mew O Renewal 



Name 
Address 



Q New □ Renewal 



Name 
Address 



□ New . □ Renewal 

U. S., Possessions, and Canada only 



RADIO MAGAZINES, INC. 

p. 0. Box 629, Mineola. N. Y. 



'2L, Cut six facing strips for the inside 
<!d)2^ps oT the horn openings — two for 
the to]>, two for the bottom, and two for 
the sides. (Only the latter are shown iti 
the drnwinjrs, affi-ved to panels 10 and 11 
in Fir). 4.) These strips are trian^'ular in 
eross-seetior», % by 3 in., and shonkl be 
mitred at the eoriiers of the horn open- 
ing.s, 

22. Procure a steel plate 23 x 25 

in., making' sure it has a smooth snrfaco 
and is not rusted. Drill lioles aroniid the 
top and the two sides, the correct size 
to reeeive ^^8 screws (Ko. IC drill!. The 
plate should also be bent slightly, (about 
4 def!;,) in the middlr; in order to follow 
closely the first 24 in. of the e.^;pauding 
air column. Then screw the plate to 
brace 35 at the top and also to the cleats 
24 already fix (id on each side. 

Fi.Y the stift'ening front panel 7 to the 
enclosure, prepare tlie front baflle (panel 
S) and cut out a round bole of ISVi in. 
diameter and mount the woofer. Before 
screwing the fi'ont baffle to the cuclosnra, 
be sure that all joints of this baffle and 
others of the sound chamber are com- 
pletely airtight, then make a minimum 
sized hole through tlie top to pass the 
leads from the woofer to the crossover 
networks in the small cabinet. This bole 
must be sealed after the leads have been 
connected. 

24. Make the small compartment on 
the top of the cabinet to place the M.F. 
and H.F, units, the two crossover net- 
works, and the equalizer, and to mount 
the two control? ovitside, ns shown in 
Fip. C. 

25. "S'ou may also add a IVi-in. base 
to t.ic cabinet if you prefer for appear- 
ance sake. 

26. Cover the front baflle with a re- 
niovabie panel made of decorative mold- 
iii!; with the interior finished in savan 
luniite grille cloth. 

27. The front edge of the two sides 
may be covered with veneer or molding, 
or simply by lacquer. 

2S. i>«'ow mount yonr ,3 -way system ae- 
eordinp to the instruetions furnished with 
the kit, then adjust the two balance con- 
trols to obtain the eorreef loudness of 
the Jf.F, and H.F. units for proper 
overall balance, to suit the acoustics of j 
your room. Do not forget to isolate the 
cnelDsure from the floor by means &f I 
V\ to Vi in. Ozite or rubber padding. | 

Jfow, listen to music! 



AckncwIedgemenI 

Till! writer i.? indebted to IMr. J. F. 
iS'ovak, Senior Design Engineer of the 
Jensen Manufacturing Company, for 
making available certain information 
cooecrniiig their .special 15-inch woofer, 
and to Mr. Paul Croteau, of Quebec, an- 
other audio liobbyist, who had the kind- 
ness to review the composition of the 
nmnuscript. 



—CLASSIFIED— 

jtitct: lOe per WMd per Inurtfan tor naneonrntrcUl 
advertisenitnts: 23<^ per word for iomm«rclal idvir. 
tliementi. Hi1is vt net, and no dIuoiDts kt 
allomd. Copy must bo accompanied by remlttuiei In 
loll, and mist reach Ihc New York olllu hy tilt trit <f 
the monlfi preceding th« date of luot. 



TlrE AUDIO EXCIIANGK bus th.; l.-irgcst 
?iclcetioii of new and fulli' gunranitied used 
contprnoiu, Cntnlog oi used GQuii>nient ou 
rccpicst. Audio Exclmuge, Dept. ,t;, lOO-IO 
llill.sidc Avenue, Jauiaic:a 32, N. Y, AXtel 
T-75T7 : 30" Mninaroneck Ave., White Plains, 
N. V. \VH 8 30S0 ; 83G Klatbusli Ave., Brook- 
Ij-ii. BVckmiuster 2-5300. 

HKJII FlDKl^ITY SVKAKEIiS REPAIRED 

Auipi'itL' S|)P;itcr Sorvi(re 
711 v,;.M'.v ffi.. Xl'w York 7. N. Y. 7 2580. 



i.ooiciNi; i.'on ci.K.v.v liEbPO.vsK to 20 

<.■VCL^^s V Li.<[cn 10 the r:itlitjilly new ]^aeun 
"tli-C" 1.")" fo:uii si]s"i>cnnioTi .'jpcakei". llacon 
Kloetiic Co., Inc., 12(il Broadway, X.Y. 1, N'.Y. 



A.\I!'l'"X MODEL tOl. sinRle case jjoiiablo 
r-cci>r(k'r 10" reeks ii>s lull track. Ex- 

ti'lk'iii condiiion. 5400.00. Wrlli- Voice of 
Fiiitli. Inc. r. O. Box lHir>, Tuba, OklnJioma. 
.\ttenUoii : iMr. L. }(. Itox. 



I'Oli SALE : AMrW.K 350-2, GOO. GDI, 

(jOI-:^, find .\-Serio.<. iivailfiblp from slock at 
^;ro%-e EntiH'jjri.scs, lU»i;lyu, Pa.. TUrner 7-1277. 

EAIKCJIILD 202 AK.M, $40,00 or best 
uaerod, llojiry Cliow. 1750 Third, Dei roir, Midi. 

SPEAKER CABI.VETS 
.Maiuifacllirer'.s nvi^r run — hrand name 
encloyiirc^^, genuhn^ mahogany, completely 
liiiislie<l, with or without S[>oa]{Orpt. 50% olT 
.Vudiophile U.st. \Vi"ile lor details ; Cii.stoui 
Craft. P. O. Box 301, JnsiJCr, IudLaii:>. 

W.WTIOD : Uiicd .inipL'X l']i|uipinent. Box CB-l. 

JJII-'I SALE: Profeasioual IteijrodDCtion 
Syutcm, .-Vltec. Eangeviii componcnt.-i ; ItCA 
77I1X 74B )incrophoncs ; Hallicrafter Shoii- 
wnv')' RecPivc^r.s. Tuners; .-Vudio Transformers. 
I\)rau. 34,")2 N". Ilaekett, Milwaukee, Wis. 

CltAl'TK.MA.V C 400 ba.sic 10 watt ainpUgcr. 
Iii«.'al for second .stereo amplifier or electronic 
ci-ossfjver jHj'rfteuis;. J^xlra <iualily parif? and 
irau-sfoniicrs ?!,">. Excellent Condition. A. 
Turner, Box 2;>, Oakhiir!<l, Calif. 

WANTICI); Gemiiiie Klipscliorii ; must be 
in excellent condition. Uoberi Bowe, 4132 
Di'umniond Uoad, Tolotlo, Ohio. 

E.XCEPTION'AL SAVIXCK ou Ili-l'i, spoak- 
er.s, ^lomponenls. ampliti'_!r.s and luner.s, tape 
roc(>rilGrs, olc. Write for individual (luoiatious 
on yoLir spci^itie needs ; in> catalogs. Classified 
Jli-Fi Kxehaiige. A. 237"! East Gjlli Street, 
Brook] j-n 3-1, X, V, 

IIKJII-I'JDEI.ITV cn»(DHi installers part or 
fuU f.ime Ijasis. XatioufiUy .\dverLised speaker 
jiianiifaciurer lia*^ money nntldng pro])05iiUon 
on cxclus*i\'e bat;is for all ai'caw. Box CB-2. 



EOK B.VEE : Audsk KTIli .\RM as-seioblcd, 
unused, ."jili). Electro- Voice Centurion cnclos- 
uri.' witli 105 speaker system $280. Peter 
KociUos. 024 Vaiiderbllt .\vc., Brooklyn, X'.Y. 



EMPLOYMENT 

Tljis oi>]>ortLifiity may cojilo ouly once in your 

ihoron^jli b;io)£^'rouu(I in joud<1 with empbnsJs 
oil imhlir ncUliL'SH, Tbls position wJll lend 
(]ijioKly lA rijilos m:Luiij,'er's Jpvel. I-iOCflifon at 
IJucliJiiiaJi, T^[It.'hit'rvii. Mcny bcueflrs In addi- 
ridii to lino Jijiliiry oud an opportunity to be 
jiKsooiniecl widi th<^ to rcmost industry Icudcri, 
Aow, fully nir-(jonditioiicd ollicea in a location 
rroniidcil l»y InlfO!^. You can choose small- 
toxyn living in J3ue1iuTia]) or iiniverHity-tOwn 
liviiis in South Rend. Wrlle In complete con- 
iidoiK^o to r>, LcKiiyhmau. Vke Prceidcnt oi 
SuloH, Ek'cLrn-Voicc Incorponited, Buchannn. 
^tie]l[;^^Ln. 
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DIRJECTORY 



FMl(l 




ANTENNAE I 

Get more stations with the world's mosl 
powerfjl FM Yagi Antenna systems. 

Send \H fo/ booklet "Thtime And Varia- 
lionj" containing FM Station Directory, 

APPARATUS DEVELOPMENT CO. 

Wethersfiefd 9, Connecticut 

Circle 79C 



(liSHtiniiAu.i(<f Seme l^ffif 

HOLLYWOOD ELECTROiyiCS 

DiS7Kinuro«5 or hi-fi coMPONfuii 



Circle 79D 



CANADA 

Kigh FItlallty Goulpmont 

Complete Lines ■ Co« »t>lete Service 

Hi-Fi Recofds — C£MTipon«nti 
AfU Accttfiaorlas 

^LECTRO^POICE 
^ SOUND SYSTEMS 

MI DUNOAS ST. WEST. TORONTO, CANAQA 



Circle 79E 



the finest in Hi-Fi 

HIGH FIDEUITV COMPONENTS 




820 W.OIrmpic 81*1, ■ LK. 15. Cslil. ■ RI7 0?J1 , 



Circle 79F 

HIGH-FIDELITY HOUSE 

Moit complete stock oi Audio 
components in the West 
Phone: RYan l-il71 
SS€ S. Fair Oaks, Pasadena 1 , CMH. 
Cirela 190 




AN EYE FOR VALUE? 

\i rill' uc your hi-fi nccdj 
— you'll b\ giati you did. 
IniniidiatE rsfilics. CciUBlete s)c«k. 
Dept. K2 

KEY ELECTRONICS CO. 
120 LIBERTl? ST.. N. Y. fi. N. Y. 

Phone: EVcrgrttn 4-6071 



Circle 79H 



Evidciict; fif rlio snowbiilHntr interest in 
slor(>o discs is found in Livo ;Tnnoun:::GmcnL 
by Andio Fid&lity^ Inc., th.it- it wi.l h.LVO 
fLVM-i'lA.b'le in. cAtalog' of t-U'tiiv*! sioc^io selec- 
lior.s: witliin ihc nt^ar future. First of Ui© 
soi"»C-s is iMtv' ;!V:iiIaV>le U-) retrord L-om- 
pjinios ;Lnd dealers for oxporin^ental mid 
(b.'moii.si.rat i')Ti purposeK- Tlic Audio Fidel- 
ity d!.^cs Jin> in'()dut:f:d by tlie M'o.strex 
cutting' systdini. The initiut rccoi'd t'caturc-H 
"Tbo Dukes of Dixieland" on ono rtud 
"Uailroad Soundj?" on the other. 

Ftill isroductij>n and shiimiout-s arc iioiv 
in oft"i^c;L fit. tlK Hn,T7na.n-Kaf don, Inc., liiph 
fidelity pl;nit in AVcHtbuiy. N. V., vollow- 

\\\^ a fiiv; 8-o\"<'v;l1 weel:.^ a)^«> which e;ui,s:L'd 
ostin^iitt-.'d duniiiije of $250,000, accoi'din." 
to iiidnoy Iliii'man. president. Lks8 in- 
eluded twn Kub-n.sseinbly lilies;, ilie ous- 
toinei' ^^ervic■e depai'tnient und a quantity 
of llntshed inventory. Major production 
liaie-s, cni^inct-M-inf^ dejiartnioni ;ind o/Hcos 
were not nlToiited, Another plant hi Wesr- 
l>\]ry bir^-. r tlian tln^ one di"l.3VKl■^^^d b.i^s 
be*>n lf?iist:d and ocinipied. 

£lectro- Voice, Ine., Huebai^aii, Miel*,, 
ha« e.stabH«hod xx mnrkotin^' roseiJ t'^cih tlv 
I'i^iifjn under the direction of Wiltiain 
WoiinerhcrR, formerly isnpervi^or of in- 
du.striat mailcctiug^ re«earcli for Anuoin* & 
COm Clueuj^jo meat paeker.s. Aecordiu^i' to 
Albert Kahn, E-A" president, tho uew di- 
vision will bt; rhurt'ed with develupiiiK ini- 
proved ni;irki>t in;? teelniiqucs, eon^unicr 
and industrial sui'veys, and ma)'k;.'t and 
isalcs iinalysi^^, 

The lOGS San Francisco DCigU FldeUty 

fcihoM', ,^<:licduled for Febi'iiary M-in ut tlu- 
Whitc'tmb Hotel, i-s aiming' for m thri't.^- 
(biy attendauj-e record of 20.0UO vi^ritoi's 
and will include piicka^red hi-Ii cxliibitr»rs 
for the (Irrit, time. Sponsored johilly by 
JJorthei-n Calif oniia Audio Shows, Inc-^ 
and the Institute of Hlfirh ridellty ManU- 
f^fi ciii r Q r R , Tnc.f t b i ?; 3'eat"'s r^b o w will ]>] fL-c-e 
bft[L\'y cinplia.sis on stfevc^'phonio sound 
and nuniernuFi <rlosGd-door dcmonstration.s 
are anticipated, iixkibition hours be 
Ti'iiOTi to 0;!iU p,m. and ^idinission >vill be 
7 5 ctriJtis, 

A new" fiei'mviurr ni ixtpularii^iiiji- bi^'h 
JidcTKy ;Lt tlie r."OJisuiner lc\'ol was intr<j- 
dui'L-d reciMitl.s' when :l Parent-Teaclier As- 
sociation of WbitSiSboro, N. T., conducttid 
a one-day .Hi-Fi Fair wbieh attracted 
nearly 2000 visitors. Dealers wlio exhibited 
neai'ly J-1 0,000 worth of etiuijimeiu w^sr^* 
highly elated with the liifh iritei'tsi^t the 
event eon'ini<nidcd, nnf to mention tbfe fa.«:it 
that Hojne sales wei'o made from the Hcw>)', 
Ten pel' (..■(■nt of the jirolits frnni the evCiU 
wer(> turned over tei \.\\& AVbilc^borcs PTA 
lo nnaucfj scholarsbipK for ari.'a yoiinj;;' 
sEcr.s. 

OolixaiiMa Ttficords, lac, is now at ibc 

top of Ui«> hc-ap ninoiif^ riU record foni- 
paijres, aeeordiny to ri recent iiniiouin'o- 
inor \ l>>" CJotldard Liebi^r.-^on, pix-shl.-Tit. In 
lOfi? thv crjixipHfjy exceeded IMTitl peak s:tles 
\\y rtt'HVly r<0 iPer cent. On sales of pbono- 
trriiiib rc^cords ahjiie, Columbi:i jumped 
ahead of by more Mian -12 pt)r cent, 

while the industry a whole trained onl.v 
25 Pur eeiit, Mr, Lrieberskni stated- Hi- inad?'' 
it plain thai he way spc-akinj? in terius of 
dollar vithwne. not unit salu^?, i/i dainiin'^' 
top jiosil i'OTi for GoKiTnbi.a anions^ a,ll I'eiv- 
ord rnnnvif acturer^. 

Flit- thfi firsjt tiiii-o the public xvaS af- 
ffiided tbe^ opporl unity of hcuriu^i the 
Ititest advances in st-er6n I'eeordinf:. both 
ta,pe and disc, at a stereo syniponinm ^:pon- 
sorcd jointly by Harvey Badio Compaaiy, 
Inc., Hnd Fnircliild KecordlJiff Equipment 
Company. Held in tbo "VVQXlt auditorium 
hi tlio New York Timea building, the meet- 
ing played host to some 200 hi-li ontliu.si- 
astf; who hea.rd di-^euii^^ions covering' all 
a-specti> of stereo by Anton Sehmitt and 
rtnd .TamCi Carrol of Harvey's, and Chci^ter 
Santon Of WQXR. After the denjonstrn- 
tiOTu^ the: panel members anj^wered quc'S- 
tions from the audience. 




I'J. 



ClIiSON 

'"S'eini-i^ro" 
Jttnioi 
iiiLintlii id 
L>clu:iL- 

lndiislri;il (5 10 l"> 



ClIKl.® TAI'i: -SI'LICIiRS 

H-4 S J. 7-5 

T.S.1A-STJ5 s.sa 

rS.!.\-DI.X i 1,50 

(ncl) 55.<Si) 



ROIIINS' TAl'li >\tiV> PHOlMO ACCtSSORlES 



7. 


Splicing: T;iri-' 


ST-SOO 


.}') 


s. 


HL-atl Cliiiiiit-r 


HC-J 


UWI 


0. 


Jocktjy Cloifi lor TiijxA 


)cr-2 


1.00 


10. 


Tape StoriiLic Cans 


■K--7 


.so 


11. 


Tape TlirtTt Jci' 


TT-l 




12. 




cc-i,; 


;.oo 


15. 


Turntable Covlts (i^siztrsl 


CC-!.4 


2. so 


14 


"Cksin S'oiirvtr' for KL'CorJs 


CS-4 


1-00 


IS. 


Jockiiy Cloth ^or Uccords 


JC'-I 


l.oa 


16. 


KkcNL-cdfc 


,NI1-1 


i.sa 


17. 


Phono-Citihioii. il>'"x 1 ^" 


f'C-10.12 


J.« 


fx. 


Atomic Ji-'Wfl 




i.UO 


I'J. 


Aeousifc Insukniuii 


AM-*' 


I IS 




^"^k Af l)cakr:-> l-u-r 







ROBINS INDUSTRIES CORP. 



Circle 79 A 



startling silence 

for the perfectionist 

yy TURNTABLE 




The hush of an empty church, even thou^jh 
the synchronous motor is running — this is 
the Connoisseur, crafted in traditional 
English quality. Precision machining assures 
pure sound reproduction. Non -magnetic, 12" 
lathe-turned table; precision ground spindle; 
phosphor bronze turntable bearing; ±2% 
variation provided for all S speeds; hyster- 
esis motor. .$110.00 

TURNTABLE: Rumble— belter than 50 
db down; Wow — less than 0.159f> of 
rated speed; Dimensions; 13'/jxl5%". 

PICKUP: Frequency Kesponae — 20- 
20,000 cps ±2 db at 33',^ rpm; Effec- 
tive Mass — 4 nig; Impedance — 400 
ohms at 1000 cps. 

"Dynabalanccd" tone arm with Mark II 
y. super - lightweight pickup 

CLlfcT? \w/diamotidatylu8 
^"^^=555^ $49.50 
^"^sSiC w/sapphire stylus 
<S ^ $34.50 
JVr/ta tadav far literature. 

£R€OMA CORPORATIOH 

(Electronic Division i 
lySl Fifth Ave-. Dent 33, New York 17. N. y. 
In Canada: >l.i^Ttii Electric Co. Ltd. 
1^ Danf or th Roady Toronto IS 
Circle 798 
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prearapiificr, compiele Sl7f 



$198-' 
$90- 

" slightly higher wesl of 
tiiWt for litei;i*ure 

mairainiz companY 

25- U Broqdwoy Long Islund Cily <S, M. Y. 



Circles SOA 



for everything m hi-fi 

GET THE MONEY-SAVING 1958 

ALLIED CATALOG 



•4 



featuring the 

stocks of systems 
S tcmponents 



free! 



SEND FOR IT 



Here's your coaiplcto nionoy-EiaviTiK jjuidc 
to Hj-F). Own j; fine custom quality Hi-Fi 
music sy^;tcin no more than the t-ost of 
nn orrimary i>hono(frAph. See dozens of 
ALMKD-RccomnieTided complete Hi-Fi sys- 
tems, plus the world's InrRpsf selection of 
components (amplirierj*, lunerg, changers, 
spe;ikor(», enclosures and accessories), 
WEint lr> build-your-ownV — see our exclu- 
sive Hi-I'"] KS' Id IT- KITS. Kor every til inp in 
Hi-Fi — for i:vi:ryihiniz in Flee(ronics. fiet 
the KHJiK 1958 ALi.ii-;n C-ifaloB. 




ALLIED RADIO ^f'.Sr 



ALIIED RADIO CORP. Dept. 17-B8 
TOO N. Western Ave., Chlcngo flO, III. 

D Sen<i V\W.V. lOM ALLIED Calaiog 
Name ^ , 



AMn 



Ctlv- 



Circle SOB 



ADVERTISING 

INDEX 



Acoustic Research, Inc 61. 77 

Allied Radio Corporation 80 

A fee L.-insing Corpor.iti-on » , , , 53 

Ampex Audio, I nc. , -. S''4 

Apoarnfuii Developmertt Cocfpm-.aHo'n ... 70 

Audio Bookshelf lA 

Audio Devices, Ire 2 

Audio FidofiJy, IhC 43, 45 

Aud^oee^sh Corporation , , . 6 



Be^dcn . 33 

Bell Telephone Laboratories 15 

Bradford Audio Corp 56 

Britiih (ndustrj-es Corporation 

facint; p, 1, 3 



CnpDS & Cp.. 
Cl^assifted - . . . 
Connoisseur . . 



77 
78 
79 



Djtrfil Comp^iny , 66 

Dext e r Chcm i c a I Cor p 69 

Dynaco. Jnc, , G4, 65 

EICO 13 

Electfo-Sonic Laboratories, Inc 51 

Electro-Voice, Inc Cov. IV 

Electrci- Voice Sound Systems 70 

Ercona Corporation 79 

Fairchild Recording Equipment Co. . . . , 55 

Fcrrodynamics Corporation 5 

Fisher Radio Corporation 57 

Fourjitv Industries 76 

Frazicr International Electronics 

Corporation 50 

Fijkuin Electric (Pioneer) 73 

Carrard Sales Corporation 3 

Glaser-Steers Corporation 37 

Crado Laboratories , 58 

Harman-Kordon, fnc 33 

Heath Conipar^y 8-1 \ 

High Fidelity Hous^ 7^ 

Hollywood Electronics . 79 

JartsZen Speakers fNeshamiirty Elecfr^jnic 

Corp.^ 59 



Key Electronics , . . , 79 

K erulff Sound Corporation 79 

KLH Ri?i-earch and Development 

Corporation , 49 



Lansmg, James B., Sound, fnc 47 

Leonard Radio, Inc 75 



Maranf^ Company . , &0 

Mcintosh Laboratory, Inc Cov. Ill 

Mid-Contlnenf l:nnir^eerrt*ig. Inc. 72 

Mullard Overseas. Ltd* . ^ . , . . 7 



O-radio Industries, Inc. 



48 



Pentron 60 

Pickering and Company , . IS 

Pilot Radio Corp 41 

Presto, A Subsidiary of ^he Sie^ler 

Corporation Gov, W 

Pro^cssionaf Directory 79 



Radio Shack Corp 63 

Rek-O-Kut Company 52 

Rigo Enterprises 4 

Robins Industries Corp 79 

Rockbar Corp , . . . . 29 



Schober Organ Corporation 76 

Sherwood Electronic Laboratory. Inc. . , 1 
Sirperscope fnc„ Audfo Electronics 

Division 67 



Tannoy 71 

Universiiy Loudspeakers, Inc. 39 

V king nf Minne^pofls 35 

Weathers Industries, Inc. . 27 



DELAY WIPES OUT 
CITY OF 15,000 




KiaicuJous, you say. 
Delay can't kill anyone. 
It isn't a disease. 
Y6t last year, of the 250,- 
000 Americans who were 
cancer's victims, 75,000 
died needlessly. 75,000 ! . . . 
the populations of cities 
like Charleston, Santa 
Monica, or Racine, They 
might have been saved . . . 
but they put off seeing 
their doctors until it was 
too late. Their story is told 
in our dramatic film "The 
Other City" ... a film 
which can save thousands 
of lives. Perhaps your own. 
It teaches you the seven 
danger signals by which 
early cancer often reveals 
itself, and emphasizes your 
need for an annual health 
checkup as your best insur- 
ance against cancer. 
"The Other City" is avail- 
able, without charge, for 
showing at your church, 
your club, your community 
center, plant or office. 
To arrange to see this and 
other life-saving films, 
made pos.sible by your con- 
tributions, call the Unit of 
the American Cancer So- 
ciety in your community or 
write to "Cancer" in care 
of your local post office. 



AMERICAN 
CANCER 
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Mcintosh Laboratories, Inc. 
2 Chambers Street, Dept. 6 
Binghamton, New York 




Silence ... to Music ... to Silence . . . Mcintosh developed ultra- 
sonic squelch results in complete quiet between stations. Absolutely no 
noise, no crackling, no thumping, no tearing sound os you tune a 
station, just . . . Silence ... to Music ... to Silence . . . Here, finally, is 
o tuner that "keeps the promise of F.M." See your fronchised Mcintosh 
dealer for a demonstration of the Mcintosh tuner. 
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Here is Why Electro-Voice Phsse Loading Improves 
Aiong-the-Wall hHigh-Fideiify Reproduction 



Phase Loading— a fireat Iilcct.ro- Voice development — gives you 
performance from along-the-wall speaker enclosures that approaches 
tlie performance of a corner horn! Specifically designed for use along- 
t he- wall, phase -loaded cabinets give you almost a full added octave 
of smooth, augmented bass. The bass driver unit is placed low an I 
close to the rear reflecting wall so that the direct sound from th.o 
cone and the reflected sound reach the listener's ears from ver;' 
nearly the same source. Tliis prevents phase cancellations, gives 
smooth , augmented bass range. 

Phase Loading also permits a scaled cavity behind the driver cone 
of precise volume. The complianct! of this cavitj' is made to react 
with tiie mass of the cone and the outside air throughout the second 
octave, adding this range to the response not otherwise attainable. 
This is why Phase Loading is demonstrably superior. Hear it todayl 



NEW ELECTRO-VOICE PHASE LOADED ENCLOSURES 

The Carlton IV. Smart, hand.^ome low-boy design .Ui^iiiK 
;icousticaUy correct "Tapntc^:" grille clotli for accent. It Ii.'ir- 
monizGS {rr.iccfully with modem furnishings. Kmploys a com- 
plete ]>hasf: lo(i(J(:fl .system affordinfj extended hnss response 
ranpe with smooth, V(^.sonance-frce characteristics. .Includes 
Model 10;)R deluxe l.')-iiich, '1-way componenl..«; completely 
wired and installed. Size: 33>1>" hi^h, 2614" wide, 19 H" deep. 
Mahogany Complete — Net each .$559.00 

The Sheraton. Complements the Carlton pha.ic loaded speak- 
er enclosure, affording extensive facilities for ampliiier, tuner, 
tnrntable or record changer, tape deck plus recorti and tape 
stora^re. Compartment dimensions: Record Phiyer, IS" loii^ x 
17,1^" widf^ \' f),Vi>" ovei^H de]">f.li (afljiist.al">le i7Uiiin<,in'^ hoiirfl 
raises for manual player); Amplifier- tuner, 18" long x 17 K" 
deep; .Storage, 1.3" liigh x 19" wide 17 li" deep. Overall size: 
33 K" high X 373'2" wide x 19 deep. Miiho^anv Cabinet 
Only— Net each " ..$173.00 




THERE'S AN EtECTRO-VOICE PHASE LOADED ENCLOSURE FOR EVERY APPLICATION 

1 9' deep. Mnhogan"/ Campleic — 



Th<f Su/.crain 1 V. Wlih phoie lood- 
ed Wodcl lOiE 15. inch rfcluxt- ipcaktf 
iyitcrn, wired ond inilolled, Siie; 
high 3L 16' wide x 1 d2op, MaSag- 
ony Comple:e— N<;1 tuch 5395.00 

Tl>0 Suxcraiii IVA. Model M7B 
1 5.inch llondard ip,;aker vyvtem, wiled 
and insFpJied. Same liTC oi Suiefain IV. 
Wahogany Can,p]Gl„ — hjer each; 

$301.00 

The Carlton IVA. Similar lo Cnrllon 
]V bm wlfh economy Model 1 1 7B 
, 1 5. inch ifandord ipepk{>r lyiliim, wired 
and inifolled. Mah'oaony Coniplcic— 

Net eacli S265.00 

The Duchess IV. Model 10JE 15. 
inch deluxe speaker tyitemj wifed and 
intlolled. Size: 29 Va' high x 25" wide x 



.535<;.00 

The Duchess IVA. Modol 1 I7B 15. 
tnth ilundcrd ipcok-.' lylfeni, wireci 
and iniFollod. Some i.ze ai Ducheit JV. 
Mohogony Compleie — Nef eoch^ 
$262.00 

The Empire IV. Model 1 OSf. deluxe 
1 ."^.i^ch 4.woy cer„pOi.-jnU wired and 
in, tailed. Siie. 29y8' hiyh x 32' wide 
X 1 6* deep. Mahofiony Complete — Net 
eoch S359.00 

The ]::rr>pirc IVA. Mcjcl 1 17a 1 i. 
inch itandard jpeoke^ :ynem, vr-ircd 
ond insiollcd. Some size as Empire IV. 
Maliogaey Complete — Net cochi 
$2i55.00 



All Electro-Voice furniture is nvnlL^ble iit Dlonrlc Lirne<l Or^k or Cir»;n-H- 
sion Walnul. at .'ili^fhtly hiRlier jirice. Eiicloyvtre..; niny be iJUich:t,u?d ^|>- 
aralely, without srJC-aker »yp(eiit,i. 



^;U■^.■lr<,-Vl>i<:f^ oHert* you t flirt wirlt^ .^-Ictioit ,i( 
plia.Kc !o;iclo(l ?^pt:n];rr ,iyslriiis :ind (>jic]<,siiry.s, 
OLlrb L'lircfitlly iiiarlo by dc^Tic.iletl cr;ift!^riioii. 
(ie^tRtlcd l>y the inihirttry'.'i best citfrineors 
niid slyltst.^: lo iiilepriilc widt eitlier luin!- 
eni. lr;n.iili"niil or eonlotiiixirjiry r;:niiHbii>;;s. 



NO FINER CHOICE THAN 




ELECTRO-VOICE, INC. 



BUCHANAN, rt.i^...^AN 
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records presents 



i^e world's first 



compatible 

r 

stereophoiiic 



long-play records 

V 1. m 




FIRST major development in phonograph records 
since the, transition from cylinder to disc. 

FIRST m (X seHes of special Stereodisc versions of 
hits from the AUDIO FIDELITY catalog. 
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STEREOPHONIC S 


' ■ ■ ^1 ^% 

»OUND r 



PRINCIPLE OF 
45/45 
STEREO 
CARTRIDGE 



Ordinary high fidelity sound has to come through a loadspeaker. If you use two 
loudspeakers, the program can come to you through both of them, like two holes in the 
wall. But when you use stereophonic recordings, each loudspeaker brings you a different 
part of the total sound, so the program — orchestra, jazz ensemble, raih-oad train or 
what-have-you can re-assemble itself in your Ihtenmcj room. 

This is not the same as a. multiway loudspeaker system, where separate loud- 
speaker units are used to handle the different frequencies, one for bass, one for treble, 
and one for the very high overtones that add definition and clarity to the reproduction. 
Stereophonic sound requires two program channels, each of which carries the full 
frequency range, bass, treble, and super -overtones. 




VARYING L£V£IS OF SOUND SOURCES TO RESPECTIVE MICROPHONES REPROOUCTION OF STEREO RECORDING FROM. STEREODISC 



NOTE PERFECT REPflOOUCTICN Of INSTRUMENT PUCEMENT 

HOW DO YOU PUT TWO CHANNELS ON ONE DISC? 

A conventional LP has a groove that wiggles from side to side to correspond with 
all the frequencies in the program, from 16 cycles to 25,000 cycles as on an AUDIO 
FIDELITY record. But the groove stays level, it does not go up and down. For stereo- 
phonic recordings, each channel, one lor the left loud-speaker and one for the right, 
makes :he groove go both up-and-down and sideways at the same time. But the com- 
bination is different for each channel. This enables the specially-designed ntereo pickup 
to separate the vibrations from £. single groove and produce iico high-quality program 
outputs at the same time without getting them mixed. Each channel from the pickup 
must be amplified with a separate amplifier connected to its own loudspeaker. 
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HOW CAN I GET THE BEST RESULTS FROM 
THE STEREO RECORD? 

Now you have the stereophonic program and you want to use your loudspeakers 
to give the best possible rendition. First choose good^ — but not necessarily expensive — 
loudspeakers. The important things are that they have a smooth fi'equency response 
(give uniform rendition of all musical tones) and that (especially with the more elab- 
orate types) the sound is well integrated from each speaker in the system. (Adequate 
dispersion or spreadirijj of the high notes is very important in stereo — check speakers 
for good diffraction) . 

Separate loudspeaker systems spaced apart will usually sound better for stereo- 
phonic sound. If the room is small (say 12' by 14' or less) a built-in console type system 
with the speakers placed at either end of the cabinet should sound quite well. Furnishing 
and arrangement can make quite a difference, so these rules for speaker placement 
are flexible. Experimentation is the only way to be sure that you have the best set-up 
for your room. 




ReCORD GROOVE StEREOPHONIC RECORD GROOVE 



WHAT CAN I PLAY WITH WHAT? 

An Audio Fidelity record can be played with any pickup, but naturally you want 
to get the best from it. A stereo disc should be played with a stereo pickup. It will play 
with an old style LP pickup, and will give high fidelity sound that way. But it will not 
produce stereophonic sound that way. And many old style LP pickups, though quite 
good for their own purpose, may not be compatible, although they sound alright as 
high fidelity. We advise playing atereo recordinga only irith .•stereo pickups. 

However a stereo pickup will play the older Audio Fidelity and other high fidelity 
records. But it will still only sound like high fidelity. You need both a stereo pickup and 
a stereo record to get real stereophonic reproduction. 
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mE STEREODISa RELEASES 

® 

Sealed in protective Polyethylene c«se, complete with technical data. 

EACH AUDIO flDEUTY STEHBODISC* 12 INCH STEREOPHONIC LONG PLAYING RECORD $6.95 




AFSD 1849 




AFSD 1877 



^ ^^\'^ ZAMBRA 

P >^ /■>. fiXA yjx) I'd: •■■I ! 




AFSD 1848 




AFSD 1844 



mm vif HID 



lOHNlNY PUUO 
AND HIS 
HARMONICA 
GANG 




AFSD 1830 




AFSD 1833 

— ^ 



SOUNDS 



SI CAM 
AND 

Dicsa. 
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BAGPIPES AND DRUMS 



AFSD 1857 




TOU MAVK TO HllAW IT T<j RELIEVE IT! 



AFSD 1860 



MARCHING ALONO WITH. 




CU TD NLAK IT TO ■ E II KVK I' 



AFSD 1851 




AFSD 1825 



iBUURING! 




AFSD 1835 



-REG. APP. FOR 



E JL#T V fi(f«. • 770 Eleventh Avenue • New York 19, N. Y. 

IN BRAZIt: SINTER AUDIO riDELITY • AUDIO FIDELITY CANADA LTD. • IN ARGENTINA,: AUDIO FIDIliTr 
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